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modern lighting at a realistic cost 


Here are two contemporary outdoor lighting installations — 
one an all new municipal swimming pool and recreational area 
— the other, a prominent New Jersey University. Both chose 
the P&K all aluminum CIRCLElux lighting package to illumi- 
nate and compliment their roadways, walkways, landscape and 
architecture. 

The sweeping lines of the P&K CIRCLElux davit blend with the 
modern one story architecture of the Rath Park Swimming Pool. 
Yet, the modern, but stately, design of the P&K CIRCLElux 
post is in good taste with the traditional architecture of Fair- 
leigh Dickinson University. The CIRCLElux lighting package 
is the correct low level lighting choice to compliment almost all 
types of architecture. 

The P&K CIRCLElux is available in a wide range of davit styles 
and mounting heights. The post is available in one basic design 
but at various mounting heights and with the CIRCLElux you 
have a choice of three light sources — incandescent, mercury 
vapor and fluorescent. This combination of luminaires and 
davits or posts will enable you to specify “packaged” lighting 
units. This means easier specifying by using matched compo- 
nents which in turn can customize your lighting projects. 
Send in your reservation now for the new CIRCLElux catalog. 
c= x= oa 
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TOP PHOTO: Location: Rath Park, Franklin Square, L. |., N. Y | 
Architect: Herbert D. Phillips | 
Consulting Engineers: Barstow, Mulligan & Volimer | 


LOWER PHOTO: Location: Fairleigh Dickinson University, Madison, N. J 
Electrical Consultant: H. L. Sykes 
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SAFER, MORE EFFECTIVE MUNICIPAL 
SEWAGE TREATMENT 
"f\ . 


Pleasant Hills Authority, Pennsylvania 


Exclusively 
a =f Y Successtul 
we. 
= — Sewage 
Treatment 
Equipment 


Consoer, Townsend & 
Aenea Swing Diffuser Air Diffusion Equip- 


oo i oe — ment for Dependable, Continuous 
Company—Contractor 
Aeration. 





SP-5 Pumps for High Head, Heavy 
Duty Raw Sewage Pumping 





OTHER CHICAGO PUMP 

EQUIPMENT AT Aer-Degritter Grit Removal System 

PLEASANT HILLS for Controlled Washing, Transport- 
ing and Concentrating Grit 


Chicago Comminutors 





Non Clog Sewage 
Pumps 
Scru-Pell s f . f 
Utility Water Pumps a eller Pumps ae Clog-Proo 
Primary Sludge Pumping 


Precision Diffuser Tubes 





Chicago-Cyclotherm Sludge Heat 
Exchanger and Digester Heater 





Putting tdeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION oe . . 
Distributors Located in Prine 
IVISION . 
Wie ee one cipal Cities Throughout The 


CHICAGO PUMP United States and Foreign 
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MATCH THE COMPRESSOR 


to your LOAD-AREA requirements 


wr 
~s 4 


Now you can get a GYRO-FLO portable compressor with the 


right combination of space, weight and power for any operating conditions 


1. For METROPOLITAN AREAS 


it's the Power-Takeoff unit 


This super-compact Gyro-Flo compressor, for direct or 
belt drive from the service truck power-takeoff, is ideal for 
busy metropolitan areas where truck size must be kept to 
the minimum. These 85-cfm and 125-cfm compressors take 
less than 3.6 and 4.9 sq ft of floor space respectively, leaving 
plenty of extra space for men and equipment. Air-operated 
engine speed control and combination air receiver and oil 
separator can be mounted wherever convenient. 


2. For SUBURBAN AREAS 


it's the Self-Powered Truck-Mounted unit 


Where larger service trucks can be used and space is less 
critical, self-powered 85-cfm and 125-cfm Gyro-Flo com- 
pressors for truck mounting offer the advantages of maxi- 
mum fuel economy, simplicity of operation and reduced 
wear and tear on the truck motor. There are no gears, 


clutches or belts and the compressor can be removed to free 
the truck, if necessary, when only the compressor is needed 
on the job. 


3. For OUTLYING AREAS 


t's the Completely Self-Contained Portable unit 
Where there’s ample room for needed equipment at the job 
site, the completely self-contained Gyro-Flo portable com- 
pressor offers maximum convenience, flexibility and econ- 
omy. You can tow it to the job and immediately release the 
truck for other work. Wheeled units are available in sizes 
from 85-cfm to 900-cfm, to meet any air power require- 
ments. 

Ask your Ingersoll-Rand Distributor or 
engineer for complete information on the 
Gyro-Flo that will meet your needs to best 
advantage. A 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


The World’s Most Comprehensive Compressor Experience 
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THE MOST USEFUL ENGINEERING MAGAZINE FOR CITIES, COUNTIES AND STATE 


JANUARY, 1961 © Volume 92, Number 1 


What Is the Future of Metropolitan Transportation? 
New concepts, designed to serve the maximum 
number of people in the minimum amount of space, 
offer promising solutions to urban traffic conges- 

E. H. Hartow 


Robot Monitor Keeps Watch on River Conditions 
Introducing the electronic sentinel developed by 
the Ohio River Valley Water Sanitation Commis- 
sion to help safeguard streams from pollution. 

E. J. Creary anp W. L. Kern 


Traffic Committee Solves Intersection Problems 
Experts in traffic engineering, street design and 
enforcement solve complex problems in Oakland, 

Weston E. Fouiett 


Sewer Inspection From An Easy Chair 
Closed-circuit television looks into pipes to help 
maintenance crews. Haroip S. Rupicu 


A New Look at the Substance Water 
Commonplace H2O has many little-known qualities 
that give it glamor in the atomic age. 
FRANK E. CLARKE 


Sewer System Has 17 Lift Stations 
New system designed to serve a large, flat area 
utilizes fourteen factory-built lift stations. 
Ciaupe Lessic anv F. Lee Ross 


New Compactor Replaces Two Open Trucks and 
Halves Collection Costs 
Use of three men instead of six means big savings 
for this community. FRANK Force 


Schoolhouse on Wheels for Equipment Operators .... 
Training program gives California’s highway divi- 
sion a skilled and reliable force of equipment oper- 
ators. FRANK E. BAXTER 


Treatment Plant Provides Iron Removal and 
Softening 
Complex instrumentation of this semi-automatic 
plant reduces operators to one man per shift. 
R. E. Perers AND KENNETH W. CosENs 


69 


73 


Developments in Highway Maintenance Equipment 
Changes in equipment used by Illinois reflect mod- 
ern highway building programs. J. E. Beit 


Ground Fault Locator Protects Airport Ligh’s 
System reveals breaks in lighting circuits and lo- 
cates point of failure without digging. 


Fitting the Highway Into the Urban Plan 
Through its influence on the community, highway 
planning becomes urban planning. Hence state and 
local cooperation is a basic requirement. 
E.tis L. ARMSTRONG 


Snow Removal Contracts and Heated Pavements 


Aid Boston’s Winter 
Effective use of city forces and qualified contrac- 
tors combat the unpredictable New England win- 
ter. Trmotny J. O'LEARY 


First Zimmerman Process Plant Nearing Completion 
Wet oxidation process for sludge disposal will be 
used at a Chicago treatment Plant 


Surface Drainage Problems Caused By 
Urban Development 


Township Upgrades Equipment Spread 
Quality instead of price was used to determine 
the “best bid” for this township. 


Small Air Terminal Blends Economy with Eye Appeal 


Storm Water Detention In Urban Areas 


95 
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Evcene J. DAILy 


Unique Controls For Variable Speed Pumps .... 
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Water Works 


Industrial Wastes 
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PRECAST CONCRETE 
SEWER ELEMENTS 
for lasting service at low cost 


American-Marietta offers concrete manholes and a variety of pipe styles—each 
precast for faster installation at less cost—each designed to do a specific job better. 
A-M Concrete Products plants are strategically located throughout the country 
to assure quick delivery. Write for the name of the plant nearest you and ask for 
free literature on any of the products illustrated below. 


t INNER CIRCLES, 
HI-HED, PIPE : al " 4) Minimizes surface 
; . excavations, makes 
salvaging of old 
sewers easier 


Saves trench width 
in congested 
areas 


LO-HED, PIPE CONCRETE PIPE 


Minimum depth of cut— ‘ Strengths pretested 
affords increased to eliminate 
cushion of cover guesswork 








aA, AMERICAN-MARIETTA COMPANY 
_ ~s CONCRETE PRODUCTS DIVISION 
4 - > ¢ GENERAL OFFICES 


AMERICAN MARIETTA BUILDING 
101 EAST ONTARIO STREET CHICAGO Tl, ILLINOIS, PHONE WHITEHALL 4-5600 
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Accounting for Sewage Works 


ANY FACTORS in the waste collection and 

disposal field are working to change the old 
picture that such facilities represent a necessary 
governmental installation where accounting is un- 
necessary; and the only financial records needed 
are bond and interest payments and the annual 
budget for operations. Now increasing numbers of 
sewerage systems and treatment plants, including 
package plants, are being built under private or 
corporation ownership. This fact imposes the neces- 
sity for accounting procedures and such questions 
arise as the useful life and permissible depreciation 
of sewers, manholes and other appurtenances; or 
treatment plant units, such as comminutors, pumps, 
chlorinators, sludge collection equipment, aeration 
devices and distributors; and of the concrete work 
in which these are installed. Also required is a 
sound basis for maintenance procedures and a 
definition of the distinctions between maintenance 
and betterment. 

Little has been published on these problems. We 
invite our readers who have studied the subject to 
contribute of their knowledge and experience for 
the benefit of others who are, or soon will be, faced 
with this problem. 


A Couple of Ho Hums 


os AVING BEEN privileged to warm the boards of 
many hard conference-room seats at engineer- 
ing meetings, two questions often come to our 
wandering thoughts. Why are the seats so hard and 
why are the papers so dry? If this sounds like un- 
fair criticism to you then we’ve been on different 
conference circuits. 

There is no denying that engineering conferences 
are a desirable and valuable professional function. 
Nor is there any question that the participants have 
worked industriously and capably to bring before 
the conferees, papers of real professional worth. But 
there is a valid question as to whether or not the 
true benefits of the conference opportunity are be- 
ing realized through the impersonal and sometimes 
inaudible reading of a formal paper by the author. 
If the subject matter is of any depth, we will want 
to get a copy of the paper to read and study in the 
comparative quiet of our own office anyway. What 
we want most at the conference is an opportunity 
to know the man, to hear his own candid appraisal 
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of the problem or project, to sense his concerns and 
his convictions and to bring back, along with the 
written facts, the added wealth of another profes- 
sional personality with whom we have shared a few 
pleasant minutes unhampered by the restraint of 
the written word—which restraint we currently feel 
in trying to share this thought with you. 


Good Housekeeping Is Still Needed 


O NCE UPON a time a good many of us thought 
that such miracle compounds as DDT would 
eliminate all undesirable insects; and perhaps rats, 
too, would be no problem with the development of 
certain new poisons. Looking forward to develop- 
ments in other fields, there seemed to be promise 
also that we no longer had to work so hard to treat 
sewage and industrial wastes, to dispose of garbage 
and refuse and even to maintain our streets. 

In the fifteen or twenty years since these dreams 
and visions were with us, we have found that there 
is no substitute for basic good housekeeping which 
is, after all, mostly well directed hard work. We 
can, however, use modern tools, materials and meth- 
ods to make this hard work more effective and less 
costly. The problem thus becomes a two-pronged 
one—to organize and train our personnel to the 
proper procedures and to maintain an unremitting 
search for hetter equipment and materials; and 
having found them not to rest until they have been 
put to most effective use. 


Six Inches of Road 


NE OF our overseas contemporaries reports 

rather sarcastically, that his country is provid- 
ing 6 inches of road for each new motor car regis- 
tration. We presume he means paved surface be- 
cause total road mileage does not increase material- 
ly in any well-developed country. 

In this country the average annual increase in 
motor vehicle registration over the past four years 
has been 1,930,000 units. At 6 inches per car, this 
would amount to something like 190 miles of new 
surfacing; and we are doing a lot better than that. 
There may be some doubt, however, if our new 
pavement construction, annually, is large enough 
to provide maneuver space for 1,930,000 cars, each 
averaging 18 ft. long. At any rate if any of you 
tried traveling during the holidays, you will agree 
we are not overbuilding. 
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PIPE 
THAT SHOULDERS 
A HEAVY LOAD 
WITHOUT SHOWING 
ITS AGE 


Recently installed in a town in Illinois, this cast iron 
pipe water supply system now serves a large indus- 
trial area. 

Besides the internal pressure of supplying the 
heavy daily demand, there is a heavy load overhead, 
too. The industrial area is a packaging and distribu- 
tion center. Large numbers of fully loaded rail cars 
and trucks come and go every day. 


As far as the cast iron pipe is concerned, this is 
all in a day’s work. 


Cast iron pipe shoulders heavy loads—interior 
and exterior—year after year; performs efficiently 
for a century or more. 


And it always delivers a full flow of water. 





Advertising campaign from Cast Iron Pipe Research Association 
shoulders a heavy load, too! 


For years the Cast Iron Pipe Research Association has at- 
tacked the water problem nationally; now, in addition, it is 
undertaking a new campaign to combat this crisis on a local 
level. Car cards, speeches, radio spots, newspaper ads, mailing 
pieces—everything will be included. If your town’s problem is 
apathy or a growing water shortage, we may be able to help. 
For complete details, write to the Cast Iron Pipe Research 
Association today! 











CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director 
3440 Prudential Piaza, Chicago 1, Illinois 





CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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Boost your 
property values 


With clean waters! 


Ending stream or lake pollution is an effective way to 
increase your city and county property and taxable values 
by attracting new industries. Enhances your public 


recreational facilities as an added community asset. 


i / 


oo 
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The best way to get clean waters TR i jy 


Treat your domestic and industrial wastes in modern sewage works with 
trickling filters. For economy and efficiency of operation and ease of 
future expansion these filters have no equals. Many of them built 30 


and more years ago are performing as well today as when first constructed. 
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The best Trickling Filters 


Have floors of TFFI Specification vitrified clay TFFI clay block makers alone offer a 50 Year 
underdrain blocks. Clay affords maximum resistance Guarantee for blocks made in modern plants under 
to ravages of acids, alkalis and bacteriological action controls of quality so rigid that no substitute can 


that may play havoc with less-resistant materials. even approach them in long, reliable life. 


Lowest Final Cost 


Final cost is the true cost, and with clay you are assured that first and 
final cost will be one. For clay continues to be your best insurance 
against costly future failures that can destroy many times over any 
“savings” made by using less than the best. 


SS. 
- 2 


SS SE 
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DICKEY NATCO 
W. S. Dickey Clay Mfg. Co. TRANSLOT N, . 
P.O. Box 2028 pe Corporation 


Texas Vitrified Pi Co. 
Kansos City 42, Mo. Mineral Wells, Tonee | A ope. 


RMCRE Bosco 
Cannelton Sewer Pipe Co. Pomona Terra-Cotta Co. Ayer-McCorel Clay Co., Inc. Bowerston Shale Co 
Cannelton, Indiana Greensboro, No. Car. Brazil, Indiana Bowerston, Ohio 
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BEST STABILITY 
IN THE BUSINESS 


The Allis-Chalmers TL-20 gives you a higher wheelbase 
to length ratio for added fore and aft stability. You 
carry big loads at high speeds with minimum spillage. 


The 130-hp Allis-Chalmers TL-20 tractor loader gives you the 
kind of stability you need to move big loads fast over the 
roughest terrain . . . without tipping or spilling the load. Long 
7-ft, 9-in. wheelbase is 43 percent of over-all length with 
bucket at carry. This gives the TL-20 a higher wheelbase to 
length ratio than other loaders of this size. 

Extra stability is just one reason why you get extra pro- 
duction with the 11'%-ton TL-20. Other profit-producing 
advantages are: Single-lever speed and direction control; pin- 
connected axles that eliminate shifting and rolling under load; 
5-way hydraulic filtering that provides maximum protection; 
extra-long reach for faster and easier dumping; and well-located 
dump cylinders that are up and out of dirt for better per- 
formance .. . longer life. 

Ask your Allis-Chalmers dealer about the complete line 
of tractor loaders —5 models—with buckets from 1 to 5 cu yd, 
76.5 to 130 horsepower. Allis-Chalmers, Construction Machin- 
ery Division, Milwaukee 1, Wisconsin. 


Now available in Persian Orange 
or Allis-Chalmers Yellow at no extra cost. 


move ahead with 


ALLIS-CHALMERS 


power for a growing world 








Save on construction 
costs with the new 


‘61 FORD TRUCKS | 


SAVE FROM *52 TO *221 ON PRICE’ ALONE 
WITH FORD’S ECONOLINE PICKUP 


Profit-conscious contractors are finding it’s 
good business to do business with the new Ford 
Econoline Pickup. It’s America’s lowest-priced * 
pickup—bar none! Priced from $52 to $221 
below other cab-forward economy pickups. But 
that’s just the beginning! You get lively per- 
formance and proven gas economy with the 
popular Falcon Six. This modern engine goes 
4,000 miles between oil changes, and has an 
aluminized muffler which lasts up to three times 
as long as ordinary mufflers. 


And you can save more because Ford’s func- 
tional design has pared away 1,000 pounds of 
dead weight, yet you still get the payload capac- 
ity of standard %-tonners. The big 7-foot box 
provides a whopping 73 cubic feet of loadspace 
. .. that’s up to 23% more than conventional 


‘ 


6%-foot pickups. A full 49-inch tailgate open- 
ing means you can load items like standard 
sheets of 4’ by 8’ plywood. And the full-length 
flat floor permits bulky or heavy loads to be 
positioned easily by sliding them anywhere in 
the pickup box. 


And you can save on maintenance expense, 
too. The large engine cover can be lifted quickly, 
exposing the entire engine for rapid service. 
Spark plugs, distributor, etc., are conveniently 
located to speed engine tune-ups. And many 
major repairs can be made without ever remov- 
ing the engine. One-piece cab-and-body con- 
struction provides increased rigidity and 
eliminates a major source of rust. In addition, 
all main underbody structural members are 
heavily zinc-coated to resist rust and corrosion. 


*Based on a comparison of latest available manufacturers’ suggested retail delivered prices 
F I 
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SAVE UP TO $150 ON FRONT TIRES! In certified tests of 
truck suspensions, Ford front tires lasted up to twice as 
long. In 50,000 miles savings can add up to $150 on a 
pickup . . . more on two-tonners. And Ford’s sturdy I-Beam 
front axle and leaf-spring suspension not only cut tire wear, 
but their simpler design also cuts maintenance costs. 


erence 


12,O00 MILE 
OR 12 MON TH 


WAIRIRAN TY 
APO NPT 


SAVE WITH GREATER DURABILITY .. . on all 1961 Ford 
Trucks, each part, except tires and tubes, is now warranted 
by your dealer against defects in material and workmanship 
for 12 months or 12,000 miles, whichever occurs first. The 
warranty does not apply, of course, to normal maintenance 
service and to the replacement in normal maintenance of 
parts such as filters, spark plugs and ignition points. Never 
before have you had such protection . . . such evidence of 
long-term economy! 


| 


Milde 














FORD TRUCKS COST LESS 


YOUR FORD DEALER'S “CERTIFIED ECONOMY BOOK” PROVES IT FOR SURE. 


FORD DIVISION, Soma/Mlor Company, 
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SAVE WITH FORD’S NEW 262-CU. IN. 
“BIG SIX” ALL-TRUCK ENGINE FOR 
TOP PERFORMANCE AND ECONOMY 


America’s lowest-priced* medium-duty tilt-cab 
models now offer a big 262-cubic-inch Six with the 
power of big displacement, the gas economy of 6- 
cylinder design, plus the durability of heavy-duty 
construction. This engine features a sturdy stress- 
relieved head and block, strong forged steel crank- 
shaft, long-lasting stellite-faced intake and exhaust 
valves and durable pyramid-type connecting rods. 
Positive Crankcase Ventilation reduces oil dilution 
and sludge formation to extend engine life. Ford’s 
proven 292 V-8 and 292 HD V-8—the V-8’s with 
“six-like’”’ economy—are also available for your 
special power needs. 


The popular Ford Tilt Cab Series outsells all 
other makes and for good reason! Their compact 
82-inch BBC permits longer bodies within a given 
over-all length . . . for longer loads of lumber and 
building materials with excellent maneuverability. 
And set-back front axle design means more weight is 
carried on the front axle for greater payloads. 


You also save with other new features like the 
stronger radiator with new lock-seam construction, 
and color-coded printed instrument panel electrical 
circuits that provide for greater reliability and 
simplified maintenance. In addition, Ford’s parallel 
ladder-type frame, with standard 34-inch width, 
allows you to install new or transfer your present 
special construction bodies quicker and for less. 





Mr. Mayor! Mr. City Commissioner! 
Mr. City Engineer! 


roved PERFORMANCE—Not Promises 
Backs CAST IRON PRESSURE PIPE 


Your taxpayers have entrusted you with a decision—long-range in nature and far- 
reaching in consequences—to purchase pipe for your community's water system 
addition. Whether you borrow money or use current funds, you can’t afford to take 
a chance on pipe that is unproven, with many failures in less than 20 years. 


at MONTREAL since 1816 —— 144 YEARS 








cA) ae EV" 





CAST IRON | at LYNCHBURG since 1828 —— 132 YEARS 
| PRESSURE PIPE 
at RICHMOND since 1831 —— 129 YEARS 


Has Established at BALTIMORE since 1934. 
Its Superiority 
With Many : at ST. LOUIS since 126 YEARS 


Records of Service at READING since 


at PHILADELPHIA since 1830 —— 130 Years 


——s 

















Like These: at HUNTSVILLE since 





at LANCASTER since 





If you want more proof, we can supply it. Sixty-eight cities are still using 
Cast Iron Pipe more than 100 years old. Join the Century Club! Safe- 
guard your city’s welfare with the only pipe that has stood the test of time. 


Th advertisement is publishe 
in ‘the interests of the vy 
Cas on Prsre Bp f = Joonwarp IRON COMPANY 
Since» 
ner? A WOODWARD, ALABAMA 
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Gain an extra 11 ft of dumping height by dumping through the 
bottom of the bucket. Bottom dump feature also enables the opera- 
tor to control the rate of flow while spreading materials such as 
gravel, crushed stone or top soil. 





” 


Fine-grade with almost motor grader accuracy using scraper 
action. Exclusive Skid-Shoes on the bottom of the bucket help hold 
to grade. Your operator can even let go of the controls and still 
maintain precision accuracy ... speed up work. 


3/4-yard clam action foui-in-Une 


expands limited equipment budgets! 


For just a little more than the price of a conven- 
tional %-yard tractor loader you can have a 
“fleet” of equipment! Only the International" 
Drott T-340 Four-in-One gives you the actions of 
bucket, bulldozer, scraper, and clamshell, ail in 
one machine. 


Working alone, one operator with a T-340 Four- 
in-One can handle a variety of jobs which formerly 
required a crew with two or three specialized pieces 
of equipment. Just think of the time and money- 
saving convenience of such a machine . . . imagine 
how it would stretch your new equipment and 


operating budgets. With a Four-in-One, jobs would 
be completed right now, instead of waiting for 


Back drag with the front half of the bucket to dress banks or 
clean out ditches. Tractor remains on firm ground. Alternate equip- 
ment needed for doing the same jobs would cost far more. 

. 1 f> r 


‘ 
i 


various pieces of equipment to become available. 
You can count on dependable performance, too. 
T-340 and TD-340 crawlers are IH-tough, with 
International’s traditional built-in stamina. Fuel 
costs are among the lowest for crawlers in the under 
50 hp class. 

Find out first hand the many ways the T-340 can 
expand limited equipment budgets. Ask your nearby 
IH dealer for a demonstration soon. 


International Harvester 
Co., Chicago |, Ilinois 


Drott Manufacturing Corp., 
Milwaukee 15, Wisconsin 


Raise the front half of the bucket all the way and you have 
an efficient bulldozer. Skid-Shoes hold the blade to grade accvu- 


rately ... there's no sudden "'suck in” of the blade. 








“Call FOSTER... 
get Line Pipe PLUS” 
































When you need large diameter pipe, especially 12% ’’ 
thru 48”, L. B. Foster Co. can supply all you need 
from any one of its seven nationwide warehouses. 
And where’s the “plus’’? It’s the “Faster From 
Foster” service that speeds your order. 

As one of the country’s major pipe specialists, Foster 
offers a one stop source to water works engineers 
and superintendents for municipal and industrial 
line pipe. This includes bare pipe and “controlled- 
quality” coating and wrapping—or lining—up to 
78” diameters, and to all standard specifications. 
Also, check Foster for savings on Structural Grade 
pipe—ideal for non-pressure use, and for water well 
casing and pump columns. 


Write L. B. FOSTER CO. for Stock List PW-1. 


Pittsburgh 30, New York 7, Chicago 4, Houston 2, 
Los Angeles 5, Atlanta 8, Cleveland 35. 


Faster From Foster 


Pipe + Valves - Fittings - Piling + Rail 


Kenneth B. Woods has been Head 
of the School of Civil Engineering 
and Director of the Joint Highway 
Research Project at Purdue Univer- 
sity, Lafayette, Indiana, since 1954. 
He is widely known for his work in 
research and as a consultant on the 
location, design and construction of 
air fields, railroads, and highways in 
Alaska, Canada and the United 
States. 

A native of Sunnyside, Washing- 
ton, Prof. Woods received his BCE 
from The Ohio State University in 
1932 and the Professional Degree of 
Civil Engineer in 1937. In 1949 he 
received the Distinguished Service 
Award of the Highway Research 
Board. He was elected Chairman of 
the Board’s Executive Committee in 
1956 and the same year was named 
Chairman of the Advisory Commit- 
tee of the American Association of 
State Highway Officials for the $21,- 
000,000 road test program at Ottawa, 
Illinois. 

Prof. Woods has a long record of 
active service in the American So- 
ciety for Testing Materials, includ- 
ing work on many committees as 
well as election as a Director of the 
Society in 1953, Vice-President in 
1956 and President in 1959. 


Memberships in other societies 
include American Society of Civil 
Engineers, The Association of As- 
phalt Paving Technologists, Ameri- 
can Road Builders’ Association, 
American Concrete Institute, The 
Society of American Military Engi- 
neers, The American Society for 
Engineering Education, U. S. Coun- 
cil on Soil Mechanics and Founda- 
tion Engineering and others. 


He is a consultant on permafrost 
and arctic construction in Alaska, 
Canada, and Arctic Islands, and has 
also been engaged in the Middle 
East on site selection, soil mechanics 
and materials of construction. 


Professor and Mrs. Woods make 
their home in West Lafayette, with 
three sons and two grandchildren 
living nearby. His hobbies include 
color photography, travel, engineer- 
ing geology, the Civil War and the 
American Revolution. 
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THE Badger Bi: 


TO A TIME- DROVEN PRIN Uwe 


Here is performance unmatched by any other meter meter yet marketed. 

on the market. Only the Badger Easy-Read combines And most important: Easy-Read’s full-size disc 

time-proven disc meter accuracy and dependability and chamber provide interchangeability with standard 

with the efficiency of magnetic drive. Badger disc meters. You can modernize the Badger 
The benefits of this new type meter are many, be- meters now on your system with a new housing top 

ginning with the elimination of the troublesome stuff- and register-gear train assembly. 

ing box and consequent drag and leaks. Whether you convert your present system or install 
Still more top features: a low-friction, self-cleaning a new one — Badger Easy-Read means more econom- 

sapphire jewel bearing, located in the water chamber, ical operation, easier serviceability and dependable 

carries the thrust of the magnetic coupling ...a tam- performance. 


perproof sealed register . .. a new, exclusive removable Ask your Badger representative now to give you 
register... the most readable register face of any complete details on the new Easy-Read meter. 


THE POSITIVE DRIVE 


Each of the magnets that form the magnetic coupling 
consists of a non-corroding ceramic ring. They have the 
most desirable combination of magnetic properties and 
corrosion resistance available today. Intensive tests prove 
they are permanently magnetized. 

Badger’s magnets are also larger, giving greater power 
in the coupling to drive the register — power so strong it 
can drive every register or meter-driven accessory. 


*Patent applied for 


POWER 


against leaks and tampering against fogging, water and mud 





THESE ARE 


Stronger magnets assure 
more positive drive 


As water flows through the meter 
chomber, a full-size disc turns the 
lower drive assembly. The entire 
assembly, including the four-pole 
ceramic ring magnet, is suspended 
in a dual bearing system 
Badger's stronger magnets 
transmit power through the cast 
bronze wall separating measur 


ing ond register units. Four poles 


lock to provide positive drive 


A—Sapphire jewel bearing. B- 
Driven magnet. C— Drive magnet 
D—Disc. E—Radial bushing. F- ' REMOVABLE REGISTER is 
Sealed register and gear train ‘ 


mounted by bayonet lock ot 
assembly 


tachment. It's the only sealed 
magnetic driven register that 
can be removed, even under 
water, without disturbing the 
meter in the line. Register and 
cover can be mounted in any 
of four positions for easier 
readings 





SPECIFICATIONS 


Split-case 
design 
| Port 


| 
| Length 
Inches 


| Holes 
Center 
| to Base 


Height 


Width | 
Inches 


Inches 


fe eo a 


7% 
7% 


7% 
7% 


Easy Read 
MODEL A-ER 
Frost-protective 
design 


MODEL SC-ER 
5% | 6% 
5% L 6% 
MODEL A-ER 


5% i 6% 
5% | 6% 


D> ANOTHER IN BADGER’S BIG PARADE OF NEW PRODUCTS FOR BETTER WATER METERING 


Twice within a year, Badger has introduced 
pace-setting products to the water meter field 
The Read-o- Matic", the industry's first prac 
tical outdoor meter-register, and the power 
ful new Badger Easy-Read — to help water 
departments everywhere steadily increase 
operating efficiency and lower costs 

These products were developed after years 
of research and torture-testing. Work on a 
magnetic meter began in 1934. Badger’s first 


Badger Water Meters 


BADGER METER MANUFACTURING COMPANY 
4545 W. BROWN DEER ROAD «: MILWAUKEE 23, WISCONSIN 
REGIONAL SERVICE CENTERS 


Seattie 4, Washington 
Les Angeies (Compton), California Long isiand City 1, New York 
Atianta 18, Georgia Milwaukee 23, Wisconsin 
Cleveland 35, Onio 
BRANCH OFFICES in principal cities 


Dalias 35, Texas 


magnetic drive meter was placed in service 
in 1940 (see inset photo) 

These ‘pioneer’ meters led to the develop 
ment of the new Easy-Read and its superior 
permanent magnets 

New products are part of Badger’s program 
to better serve the water works industry. For 
information on any of our meter products, see 
your Badger representative or write direct to 
Badger Meter Manufacturing Company 


1939-1941 


1936-1939 1955-1957 





Why run the risk of an entire pipe line becom- 

ing inoperative due to root penetration at a few 

leaky joints? U. S. Vitrified Clay Pipe with built-in 

° compression-sealing Gaskets offers the greatest 

Flexible-Coupled measure of protection against this costly problem 
by assuring water-tight couplings at all joints. 

Vi T am | FF i EE 2) Gaskets are precision-made from rubber, neoprene 

or P.V.C., pre-assembled to pipe at the factory, and 

the pipe shipped ready for immediate installation. 


Cc LAY od a a = It takes only a few seconds to couple each length 


into the line, and the compression seal is made 
automatically. 


Engineers and contractors use U. S. Flexible- 
Coupled Vitrified Clay Pipe, not only to assure 
tight joints, but to take advantage of two other im- 
portant features . . . faster-coupling reduces instal- 
ENGINEER: Buck, Seifert & Jost, Consultonts, lation costs, and acid immunity of both Pipe and 

New York, N. Y. Coupling assures pipe lines that can be relied upon 
for many generations of trouble-free service. Con- 
ih tact us to arrange for U. S. Flexible-Coupled Vitri- 
PIPE: 12”, 15” and 24” U.S. Vitrified Clay Pipe fied Clay Pipe on your next project. 


with pre-assembled TYLOX Rubber Goskets. 
TEN PLANTS AND YARDS ARE ALERT TO SERVE YOU 


6103 


United States Concrete Pipe Co. 


A Subsidiary of Pittsburgh Coke & Chemical Company 
1500 UNION COMMERCE BLDG. e CLEVELAND 14, OHIO e TEL. MAin 1-5240 





OWNER: Ewing-lawrence Sewage Authority, 
William Higgins, Manager; Trenton, N. J. 


CONTRACTOR: H. W. Alward, Bernardsville, N. J. 











SALES OFFICES: Baltimore © Pittsburgh © Philadelphia © Cincinnati * Ft. lauderdale * Ocala © Kalamazoo 
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WISD-METER 
TURNS YOUR 
METER READING 


INSIDE-OUT! 


Remote registry for WATER or GAS METERS 
A practical remote indicator and record- 
ing system. Tested and approved. Now 
used by 87 cities. ViSi-Meter eliminates 
city expense and liability of controlling 
keys to customers’ residences. Easily 
read in one trip by meter readers 


@ Accurate within .01% 
@ Requires minimum up-keep 
@ Protected with Tamper proof seals 


This Product Is Manufactured and Guaranteed by 


WISH TERING. 


301 NORTH 17th STREET, KANSAS CITY, KANSAS 


LOWER SERVICE COSTS 


with the improved AQUA 


‘sox. LOCATOR! 


BOX 


, useful tool for 
every service 


Customers Happy 


NO WIRES, BATTERIES or SWITCHES— 
simple, powerful magnetic action, factory 
adjusted to YOUR geographical location 
assures unfailing results! 


NO NEEDLE SPINNING—exclusive electric 
braking action saves you time! 


NO STOOPING—easy top-view reading! 
RUGGED—compact, accurate, convenient! 


GUARANTEED—to function regardiess of 
weather, surface or ground cover! 


NATION'S MOST WIDELY USED LOCATOR! 


15-DAY FREE TRIAL—No money! No obli 
gation! You be the judge! 


ORDER NOW- Wire or Call 
VAlley 1-2514 collect 


AQUA SURVEY & INSTRUMENT CO. 





BIOLOGICAL PROBLEMS 
IN WATER POLLUTION 

This volume_ represents. the 
“transactions of the second seminar 
on biological problems in water pol- 
lution” held in April, 1959, at Cin- 
cinnati under sponsorship of the 
Robert A. Taft Sanitary Engineering 
Center. It was compiled by C. M. 
Tarzwell, Chief of Aquatic Biology 
and is dedicated to pioneers in the 
field—William C. Purdy and C. T. 
Butterfield. 

The text, which contains 285 
pages, is divided into subjects under 
which the numerous papers are 
grouped. These are: Effects of the 
discharge of radioactive materials 
on aquatic life, 6 papers; effects of 
pesticides on aquatic life, 11 papers; 
environmental requirements for 
aquatic life, 4 papers; application of 
biological findings in pollution 
abatement, 6 papers; marine and 
estuarine pollution problems, 8 pa- 
pers; informal group discussions, 19 
papers; oil refinery waste problems, 
2 papers. No information is available 
as to procedures for obtaining 
copies, but a letter may be sent to 
the Division of Water Supply and 
Pollution Control, R. A. Taft Sani- 
tary Engineering Center, Cincinnati 
26, Ohio, asking for information on 
Technical Report W60-3. 


212 PAGES ON WATER 
CONTROL EQUIPMENT 

That’s the briefest possible de- 
scription of a new technical catalog, 
over two years in_ preparation, 
which has just been announced cov- 
ering design data and specifications 
for sluice gates, regulators, valves, 
rakes, racks, screens—all that en- 
ters into large scale water control. 
For your free copy write, on your 
letterhead, to Rodney Hunt Ma- 
chine Co., Orange, Mass. 


PAVEMENT SERVICEABILITY 
PERFORMANCE CONCEPT 

In one of the papers in this bul- 
letin a panel of highway users 
rated personally the serviceability 
of various sections of pavement. 
The users included federal and 
state highway engineers, truckers 
and material producers. They were 
driven over 138 different sections 


of highway and were asked to rate 
these on the basis of “how well 
would this road serve me if I were 
to drive my own car over roads just 
like it all day long?” The evalua- 
tion was then compared to object- 
ive surface measurements. Two 
other papers are included in this 
Bulletin 250. Highway Research 
Board, 2101 Constitution Ave., 
Washington 25, D. C. 58 pages; 
$1.40 


CIVIL DEFENSE 
FALLOUT SHELTERS 

A technical manual, Fallout Shel- 
ter Guide for Architects and Engi- 
neers, is available from the Office 
of Civil and Defense Mobilization, 
Washington 25, D. C. This is appen- 
dix 2, annex 10, National Shelter 
Plan. It is well illustrated and, in 
its 52 pages, it covers: Shielding 
fundamentals; shielding  calcula- 
tions; space and ventilation; water 
supply and sanitation; power sup- 
ply and other factors; and commu- 
nity survey procedures. Also avail- 
able is Publication MP-15, 32 pages, 
illustrated, which covers the family 
fallout shelter, providing detailed 
information on construction. 


PLAYGROUNDS: THEIR 
OPERATION & ADMINISTRATION 
This is a third edition, completely 
revised and newly illustrated, of a 
standard guide to playground ad- 
ministration and operation. It covers 
all topics that can contribute to im- 
proved planning and administration 
of playground programs. There are 
25 sections covering layout and 
equipment; care and maintenance; 
recruitment and selection of work- 
ers and the training of personnel; 
organizing activities; rules for per- 
sonnel and for facility use; public 
relations; safety and health; special 
problems; and bibliography. There 
are 479 pages with 47 illustrations. 
George D. Butler, Director of Re- 
search and Assistant Executive Di- 
rector, National Recreation Assn. 
Published by Ronald Press, 15 East 
26th St., New York 10. Price $7. 


STANDARDS OF THE 

HYDRAULIC INSTITUTE 

The first revision, 10th edition, 
Standards of the Hydraulic Insti- 
tute, copyright 1955, are available. 
These cover 75 pages on colored 
stock for insertion in the original 
loose-leaf cover, Numerous items 
are included in the revisions. These 
include clarifications in drawings, 
nomenclature and text; new defi- 
nitions on flooded suction, specific 
speeds and self-priming pumps; new 
charts for centrifugal hot water 
pumps; revisions in the test code 
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ACID-RESISTANT, WATER-TIGHT, QUICK-COUPLING JOINTS 
for straight and offset concrete sewer pipe 


“ TYLOX 


““C”’ SERIES 


flexible GASKETS 


Sanitary Engineers can take advantage of the 
matchless efficiency of TYLOX Flexible Gaskets 
for coupling any concrete pipe sewer they design 
... because there’s a specially designed TYLOX 
cross-section for any type of concrete pipe! 


Type “C” Gaskets for straight, and type “C-P” 
Gaskets for offset pipe, provide the same high 
performance features you are accustomed to in 
famous Type “A” Gaskets . . . PLUS a visual 
inspection feature made possible by a flange 
which overhangs the edge of the pipe tongue, 
or tongue offset, according to the type of pipe. 
Qn pipe large enough to admit workmen, proof 





TYPE “C” Gasket under full compression 


of correct gasket positioning can be obtained by 
noting whether the inspection flange is evenly 
seated around the entire circumference of the 
joint. The larger the pipe, the more important 
this visual inspection feature becomes. 


TYLOX “C” Series Gaskets are made for all pipe 
sizes, handle head pressures up to 50-feet, and 
are available in either rubber or neoprene. They 
may be applied to pipe at the pipe manufac- 
turer’s plant, or at the job site. Like all TYLOX 
Gaskets, they are immune to sewerage and in- 
dustrial waste acids, and keep joints water-tight 
for the life of the pipe itself. 





TYPE “C-P” Gasket under full compression 


“C” Series TYLOX Gaskets consist of base A; sealing fins B; and inspection flange C. In 
addition to providing the inspection feature, the “locking” effect of the flange holds Gasket 
in true position as pipe is coupled. Design of the sealing fins is such that horizontal end- 
thrust forces causing “kickback” in some couplings, are eliminated in Tylox “C” Series 
Gaskets, assuring full seating and true alignment of pipe. 


WRITE FOR DATA BROCHURE 


Fully illustrated literature contains engi- 
neering data and installation information. 
Get it for your files. See why there are 
more TYLOX Gaskets specified for low 
head service than all other types of gas- 
kets combined. Specify TYLOX Flexible 
Gaskets for jointing your waste disposal 
pipe lines. 


HAMILTON KENT 


MANUFACTURING COMPANY 


43, imme). lie) 
427 West Grant St. 


¢ CANADA: Cooksville, Ont., ATwater 9-3671 


ORchard 3-9555 


NORTHWEST: Seattle 1, Wash., MUtual 2-7667 
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ADVANCED DESIGN 
EQUIPMENT 
SAVES DOLLARS ON 
CONCRETE WORK 


on bridge 


ON ALL CONCRETE 
CONSTRUCTION 
AND RESTORATION 
WITH AIRPLACO 


You save cold, hard cash when you use AIRPLACO 
“Advanced Design’’ concrete gunning and placing 
equipment. You save valuable time—speed up work. 
Save on labor—fewer men get more work done. Save 
on materials—get higher efficiency, more versatility. 
Investigate AIRPLACO for your next concrete job. 





AIRPLACO offers you a 
complete line of con- 
crete guns, portable 
mixers, grouters, placers, 
sandblasters and a com- 
plete line of accessories. 


FREE CATALOG 


for centrifugal pumps; and calcu- 
lation of volumetric efficiency of 
reciprocating pumps, using com- 
pressibility factors for water and for 
hydrocarbons. The set of revisions 
costs $1.25; the full standards, re- 
vised, cost $6. Order from The Hy- 
draulic Institute, 122 East 42nd St., 
New York 17, N.Y. 


STEEL FOR 
MULTI-STORY BUILDINGS 

A 48-page booklet with examples 
of 15 multi-story steel buildings. 
Typical floor plans are .nown, per- 
centage of rentable or usable space; 
square foot costs; some details; and 
much general data of interest. A 
very nice job by The American In- 
stitute of Steel Construction, 101 
Park Ave., New York 17, N.Y. 


MECHANICAL-ELECTRICAL 
EQUIPMENT FOR SCHOOLS 

The schools of today involve a 
great deal of mechanical and elec- 
trical equipment, the cost of which 
is about 25 percent of the initial 
cost of the school. In addition to 
the necessity for protecting this in- 
vestment, proper operation and 
timely maintenance are needed to 
assure continuous performance of 
the primary function of the school. 
This book tells how this big fam- 
ily of equipment should be installed 
and how it should be cared for and 
used. Major sections include heating 
and ventilating, plumbing, sewage 
disposal, kitchen and_ cafeteria 
equipment, lighting and wiring and 
reference material, Illustrated; 395 
pages; $9.50. By Harry Terry; pub- 
lished by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N.Y. 


HIGHWAY 
BRIDGES 

Two Highway Research Board 
papers are included in the 27-page 
booklet. One is on bridge painting: 
the other is on getting smooth-rid- 
ing bridge decks. Available from the 
Highway Research Board, 2101 
Constitution Ave., Washington, D. C. 
for 60 cents. 


ASPHALTIC CONCRETE 
CONSTRUCTION 

There are three papers in this 
Bulletin 251. One describes the use 
of full-scale equipment in labora- 
tory work; a second compares den- 
sity of laboratory mixes with those 
of mixes in place after several 
months of traffic; a third reports on 
the compaction of hot asphaltic 
concrete using steel wheel rollers. 
37 pages. Highway Research Board, 
2101 Constitution Ave., Washing- 
ton, D. C., $1. 
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First Operational Reports in! 





New ’61 Larks in actual fleet 
service save 10% *14% 16% * 25% 


over other fleet cars 


What should you expect to gain when you put ‘61 
Larks into your own fleet? Here is a certified report 
by the United States Testing Company, based on daily 
use of The Lark under normal operating conditions 
in four giant fleets: 
All drivers were favorably impressed with 
the increased power and acceleration of 
the new Skybolt Six engine — the respon- 
sive, easy steering of the new steering/sus- 
pension complex —the excellent handling and ma- 
neuverability all through. 
And the report makes specific cost comparisons with 
the most widely used fleet cars—Chevrolet, Ford, Ply- 
mouth, in comparable models. Here's what you save: 


~ >_> 
THE ay TARK: STUDEBAKER 


YOU HAVE TO DRIVE IT TO BELIEVE IT! 
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Initial cost averages 14% less... Insurance (with 
Illinois as the basis) costs 10% less . . . Registration 
and Taxes (Illinois) are 16% less... Tires save 
approximately 15% . .. Repairs and Replacements 
(from MOTOR’s 1960 Crash Book) average 25% less 
...Gas Consumption (based on 5,000 everyday 
drivers) was more than 15% better. 





These are unmatched advantages in economy. In fact, 
they top the savings on any other compact car as well. 
And they show you why each day’s mail brings such 
Lark Fleet orders as 35 for a mid-western route sales 
operator, 566 for a western state, 134 for an eastern 
taxi fleet, 51 for one telephone company, 38 for a mu- 
nicipal Police force in the southwest. 


GET THE FULL STORY ON FLEET SAVINGS! 


Fleet Sales Division, Studebaker-Packard Corporation, South Bend 27, ind. 
[) Send us informative literature only 

(CD Have a factory representative call me for an appointment 

CD Also send information on Studebaker truck savings 


NAME 





TITLE 





COMPANY 





ADORESS 





PW 1-61-F5 


27 





OW SPARLING MINIATURE STRIP CHART 
INDICATOR + TOTALIZER » RECORDER 
COMPLETE FLOW INFORMATION 
IN LESS THAN 1/4 PANEL SPACE 


Indication, totalization and recording —the same as in full size instru- 
mentation—are all provided in this new, compact unit. Uses standard 
components, yet requires little more than 6” square panel area. Has 
6-digit totalizer, dual equivalent scales, and effective range of 20:1. 
60 or 120 day records. When chassis is removed, 26 hours of records 
are visible without moving chart. Ideal for graphic or conventional 
panels, and standard electronic racks. WRITE FOR TECHNICAL 
BULLETIN CF-390. 


Sparling equipment includes a complete line of instruments, 


PARLI NG controls and propeller meters for all main-line requirements. 


WATER CONTROL EQUIPMENT HERSEY-SPARLING 
METER COMPANY 
Sparling Equipment: EL MONTE, CALIF. 
225 North T« mple City Blvd 


Branches: Atianta + Chicago + Cleveland + Dallas - Denver + Kansas City, Mo. + Roselle, N. J. « San Francisco «+ Seattle * United gdom Affiliate: TYLORS OF LONDON LTD 
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Sanitary landfill cost cut 25% ‘OLIVER 0C- Af 
_ __ With “Spot-Turn” 


Here's the catalog that’s required reading for 
budget-minded cities: the OC-4 bulletin. It's heavy 
on job-application pictures and data—shows the 
OC-46 tooled-up with work-speeding, cost-saving 
equipment attachments, Ask us for your copy. 


Absecon, New Jersey, keeps a sharp eye on the cost of its sanitary landfill 
operation. That’s why this town is happy it bought an OC-46 “‘Spot-Turn”’ 
loader. The facts prove that a 25% saving is realized using the OC-46 
versus the former method of hiring an outside contractor. 

““Spot-Turn’ is the feature that saves us time and money,” says George 
Gillespie, city councilman in charge of Streets and Roads Dept. The close- 
quarter maneuverability with shortest turn-around radius of the OC-46, 
plus its higher measure of diesel power, makes quick work of compacting 
and covering refuse. And the time saved by the OC-46 lets Absecon put 
it to work loading trucks for street and road maintenance, thereby gaining 
further savings. 

Why not see...try the OC-46 yourself. It’s the compact, big-job tackler 
that’s sized right for city and township work—and lowest in its class 
for price! Oliver Corporation, Chicago 6, Ill. 

SEE YOUR 


OLIVER | 


DEALER 


Turn to your dependable Oliver dealer when you need 
hurry-up service and genuine Oliver spare parts. 





EQUIPMENT 


and 


NEW LISTINGS 


Permanent Cast Couplings 
for Long Life Pipe Lines 

700. Is the title of a new 12-page booklet, 
full of facts, figures and pictures which em 
phasize the versatility of couplings which will 
also connect pipe having variations in outsice 
diameter. Get your copy of booklet 216 from 
Smith Blair Inc., 535 Railroad Ave., South 
San Francisco, Calif., or circle number on this 
card 


Hang Up Your Blueprints 

701. The space-saving way. Easier to find, 
better protected than with old-fashioned draw 
ers. A new circular tells all of the advantages 
of this new way of doing things in the drafting 
room. For yours write for “GLIDER” folder 
to Momar Industries, 4176 West Montrose 
Ave., Chicago 41, II or circle our card 
number 


New Data on Gate 
and Check Valves 

702. New 16-page catalog clearly describes 
and illustrates A.W.W.A. valves in sizes 2 
through 12” for all types of water main pipe 
Made by 30-year old company. Ask for Catalog 
60 from American Valve Mfg. Co., Manhasset, 
L. I., New York, or check our card. 


The Complete Public Works 
Construction and Maintenance Machine 
703. Is the apt title of a comprehensive 
folder on The Gradall which can be an eye 
opener in describing its versatility in all public 
works construction and maintenance operations 
the full picture by writing for “Popula 
Explosion” folder to Warner & Sonne. 
Carnegie Ave., Cleveland 3, Ohio, or 
check number on the card 


Lighting Standard 
Equipment 

704. Included in these two catalogs. Octa 
gonal Tapered Steel and Aluminum (No 1 
860) and Aluminum Round Tapered (R-1-1 
60), are new designs in both street and area 
lighting standard equipment with a good v 
riety of arms to meet most any lighting prob 
lem. Traffic Signal Standards and Brackets and 
Mast Arms for wood, metal pole and wall 
mounting are included in the Round Aluminum 
catalog. Write to Kerrigan Iron Works Com 
pany, Eleventh & Herman Street, Nashville 


Tenn., or circle reply card 


Hydraulic 
Aerial Platform 


706. Complete package unit including truck 
chassis, acrial platform and special utility body 
described in bulletin on this valuable equipment 
for globe cleaning and street lamp replacement 
programs. Circle reply urd or write Ottawa 
Steel Division, Young Spring & Wire Corp., 
Ottawa, Kansas for bulletin 


Versatile Crawler With 
Power and Controlability 

707 Within this 24 page booklet (Form 
No. 607R are liberally illustrated descriptions 
f the features of the Euclid C-6 for clearing 
dozing, stripping, grading and a variety of 
other applications. Specifications covered. Circle 
reply sore or write to Euclid Division of Gen 
erat Motors Corporation, Cleveland 17, Ohio 


30 


The engineering information in 
these helpful catalogs will aid you 
in your Engineering and Public 
Works pregrams, Just circle num- 
bers you want en the reply card, 
sign and mail. This free Readers’ 
Service is restricted to those ective- 
ly engaged in the public works 
field of cities, counties or states. 


Admixtures for Concrete 
705. . are described in this new folder 
covering uses for water reduction, increased 
durability and workability, decreased shrinkage 
permeability Specifications are als put 
Circle reply card for copies of bullet 
A-6A or write to Johns-Manville, Cement 
itives Unit, 22 E. 40th St., New Y wrk 16, 


Compact Rotary 
Snow Mover 

708. Snowblast rotary snow plows, proven 
in heavy duty airport and highway work, are 
also available in compact, high-capacity models 
for parking lots, traffic congested streets, sick 
walks and many other applications. For bull 
tin return reply card or write a Snow 
blast, 1237 Shoshone St., Denver 4, ) 


Cationic Emulsified Asphalts 
709. Every phase of application, from sur 
face treatments to mixing operations, is covered 
in the booklet on this most promising develop 
ment in the paving field. Check the reply card 
r write to American Bitumuls & ae Co., 
Market St., San Francisc 4 " 


Mercury Vapor 
Lamp Manual 
711 A comprehensive manual covering 

nearly all phases of mercury vapor lamps, the 
new 28-page technical booklet contains the 
latest information on nearly all phases of mer 
ury lamps including light output, life rating 
and electrical and physical characteristics. Ir 
addition, it describes lamp construction, 
nations, color rendition and necessary 
equipment The manual, called, 

umps,”" may be obtained from local Westing 

ise mp sales offices or by returning the 


car 





Readers’ Service Index 
New Catalogs ....pages 30 & 
Construction pages 32 & 
Refuse 
Recreation 
Lighting & Traffic 
Snow & Ice 
Water Works 
Sewerage & Waste pages 40 & 42 
Street & Highways 
Odor Control 











Cut Costs for 
Ground Mairtenance 

712. with the Gravely tractors and 
wide variety of attachments for sm plowing, 
salt & cinder spreading, mowing, cultiv ating and 
lawn care. Ask for bulletin from Gravely 
Tractors, Dunbar, West Virginia or circle the 
reply card 


Ample Air Power 

713 is available with Gyro-Flo com 
pressors in PTO, truck-mounted or wheeled 
units. Ojil-injection cooling and two-stage oil 
separati ar w itstanding features de 
scribed in booklet (Form 2938 9-FO) available 
from Ingersoll-Rand, 11 Broadway, New York 
a = r by returning the reply card 


Petroleum Products 
For Equipment 
714. Descript s a 
the my *s complete line of diesel 
ine motor oils, gear lubricants, trans 
luids and «greases. Booklet (A4254 
m Sun Oil Company, Indus 
rtment, 1608 Walnut Street, 
nsylvania, or check our 


1 suggested applica 


Clarifier with an 
Integral Sludge Thickener 
e permits 


tmao-prevese (fe) on 
J 


compartment 
bottom of the 
icture where settled 
is held 12 to 
hours to attair 
maximum density. Get 


lletin SM-1 


Thickener from the Eimco ormp.,. PF. O 
300, Salt Lake City 4 Utah, or check 
reply card 


100 HP Motor Grader 


715. Model 330-H features a constant 
mesh transmission, 8 forward ‘ reverse 
speeds, full-diesel rubber-mounted engi With 
hydraulic brakes, ample strength and weight, 
and'a wide range of blade adjustments. Write 
for bulletin (Form No, M6-174) from Le 
Tourneau-Westinghouse Company, Peoria 
Illinois, or circle reply card 


Refuse Incinerators for 
Every Need 

716. ... including supermarkets, schools, 
hospitals, restaurants and municipalities may be 
selected from Bulletin No. 185 of Morse 
Boulger, Inc., Dept. 160, 80 Fifth Ave., New 
York 11, N. Y. A feature of the bulletin is 
a tabulation of basic weight calculation factors 
for determining the capacity of an incinerat 
for a given installation. Check the reply card 


Bacteriological Analysis 
By Membrane Filters 
718 is now recognized as a standard 
schnique for water analysis by the American 
Public Health Association. A 20-page Manual 
describes the technique and equipment available 
for laboratory and field examinations of water, 
milk and sewage solids. Write Millipore Filter 
Corp., Bedford, Mass., or check the reply card. 
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Mueller Gate Valves in your water supply or fire 
protection system is your assurance of years of 
maintenance-free service. This fact is due largely 
to a design-exclusive . . . Mueller’s Four Point 


Wedging Mechanism that assures tight, sure shut- 


yuk 


~ 
a 
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offs. This unique principle exerts equal seating 
pressure at four points near the edge of each disc 
to eliminate deflection and distortion. Write for 
complete information on the variety of ends and 


wide range of sizes on these AWWA Gate Valves. 


MUELLER co. 
4 
—S DECATUR, ILE. 


Factories ot: Decatur, Chattonooge, Los Angeles 
in Conede: Mueller, Limited, Sornia, Ontario 





To order these helpful booklets 


Nuclear Moisture and 


Density Instrumentation 

710. This 6-page profusely-illustrated br 
chure describes how to use nuclear gauges for 
rapid field determination of moisture and dens 
ity in soils, aggregates, concrete, asphalt, etc 
Full specifications of the gauge are provided 
Copies are available from Nuclear-Chicag 
Corp., 359 East Howard Ave., Des Plaines, I 
linois, or by returning the reply card 


Ball Valves for Throttling or 


Pressure Regulation 

719. . . . among several types 
pressure service, 150 of 50 psi, 
through 48”, with resilient seat 
described in Catalog BA-1, which gives dimer 
sion and application data. Check the reply card 
or write Henry Pratt Co., 319 West Van Burer 


St., Chicago 7, Ill 





For Prompt Service Use 
The Reply Card 





Now Make 


Your Own Alum! 
720. Through this new process that cuts 


the cost of alum use. These efficient compact 
plans can provide from 3 to 120 tons a day 
Be sure to find out how you can add con 
venience, save time and costs through this 
simple new plan. For the full facts address 
Chemico, Dept. A, 525 West 43rd St., New 
York 36, N. Y.. or circle number on card 


If You Could Reach 


100 Feet 

721. as it would help a | 1 working 
on lighting installations, poles and other hard-t 
reach areas—up or sideways, with safety. How 
the Strato-Tower does this for your crews with 
ease, speed and economy is the theme of descrip 
tive literature to be had from Ottawa Equipment 
Div., Young Spring & Wire Corp., Bowling 
Green, Ohio, or check 


REFUSE COLLECTION 
AND DISPOSAL 


Increase Your Refuse Collection 
Efficiency by 20 Percent 


123. New principles and features lie con- 
tinuous loading, pre-crushing of refuse, bigger 
collections per load, safer operation, lower 
maintenance, faster collections are all described 
in new Catalog Section 5a ‘rite for it to 
Daybrook Hydraulic Div., Bowling Green, Ohio, 
or—easier—just circle our card-number 


Reduce Your Refuse 


Disposal Costs 

150. A complete line of refuse disposa) 
systems that include containers, giant i 
ers, compaction bodies and compaction trailers 
are described in literature from Dempster 
Brothers, Dept. PW, Knoxville 17, Tenn. Check 
the reply card for data on these efficient systems 





Bulk Refuse Collection 


with or without Containers 
192. A bulletin describing the bulk refuse 
system called the Roto-Pak Container 
which provides an unusual flexibili f 
and the n f all types 
able from Cit 
Check the 


How to Construct 


A Sanitary Fill 


33). A new 12-page booklet which tells 
the most efficient method of sanitary fill con 
struction and furnishes complete information 
on planning and operation is now available from 
Drott Mfg. Corp., Milwaukee 15, Wis. Get 
your copy by checking the reply card; you'll find 
this booklet both interesting and valuable. 





Before you specify, consider how 


operating efficiency will be increased and 
long-life low cost performance assured, 


with these important Baughman ice con- 


trol features: 


~ WRITE TODAY for illustrated Bulletin A-408-B. 


BAUGHMAN| 


Patan, 


308 SHIPMAN ROAD 


he. rm, 
7 ——2 
‘ 

‘ Tolan. 


ee 


a 


T. E. POTTS EQUIPMENT CO. DELIVERS 


8 NEW BAUGHMAN SAND and CINDER SPREADERS 


TO CITY OF BUFFALO 


check the reply card opposite page 38. 


Methods and Benefits 


of Sanitary Landfill 

409. Information on Sanitary landfill 
methods, organization and necessary equipment 
with which to carry out the job is available 
from the Construction Machinery Div., Allis 
Chalmers Mfg. Co., Milwaukee, Wis. 


Modern Methods 
in Sanitary Landfills 

699. Up-to-date data, pictures and expla- 
sation of sanitary landfill, its method 
equipment are covered in this valuable bulletin 
from The Oliver Corp., 19300 Euclid Ave. 
Cleveland 17, O. Check the reply card for 
information on satisfactory garbage and refuse 
disposal methods 


CONSTRUCTION EQUIPMENT 
AND MATERIALS 


Don’t Stand There Figuring! 

_ $1. Use the new Forney PSI Calculator 
“slide rule” for concrete products that includes 
instant conversion data from total load to psi 
on 17 standard test specimens and masonry 
units. Pocket size. Free. Address Forney’s Inc., 
Tester Div., Box 310, New Castle. Pa 


Got to do Asphalt 
Mixing or Patching? 
118. Whatever the 


w kK with 











chain freezing. 


strength of 40,000 Ibs. 


LUUBE-IMPREGNATED CHAIN DISCHARGE ... 
positively insures greater corrosion resistance and virtually eliminates 


STRONGEST BODY MADE . 
jacks and internal bracing for full body support. 
FEWER WORKING PARTS . 


a Baughman exclusive, 


TOUGHEST CHAIN DISCHARGE of any ice control body .. , total test 
. with reinforced top edge, extended side 


. « less maintenance, yet positive spreading 


with even, quick, safe discharge. 


Better Service Through Better Engineering. 


Service and Parts from 200 Service Branches. 


BAUGHMAN MANUFACTURING 


JERSEYVILLE, ILL. 


of oF 
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ALLIS-CHALMERS “) 


WITCHGEAR 


a lf 


[) TRACTORS 


(1) COMPACTOR MILL 


C] ROTARY 


[J DEAERATORS 


Test your public service product “1.Q.” 
What’s our line? 


In addition to all the products shown above, 
there’s another dozen* supplied by Allis-Chalmers. 
Whether you need equipment for sewage plants, 
water works, municipal power plants, or street 
and highway maintenance . . . Allis-Chalmers is 
your most convenient single source. 
Municipalities all over the world have modern- 


ized, expanded and prospered with expert engi- 
neering and application help from Allis-Chalmers. 
For complete details, call your nearby A-C office, 
or write AlliseChalmers, Milwaukee 1, Wis. 

*Additional Public Service Products -—— Transformers, conden 
sers, circuit breakers, voltage regulators, substations, genera 


tors, vacuum pumps, sifters, engines, lift trucks, graders, and 
other earth moving equipment. A-1311 





C) BLOWERS 


A Fully Rotary 
Compressor by Jaeger 


209. Complete information is available 
from The Jaeger Machine Co., Columbus 16, 
Ohio on this 2-stage, oil-cooled rotary compres- 
sor, Features include 80% fewer moving parts, 
up to 30% less weight, vibrationless operation 
and 100° cooler air. 


Booklet Shows Design of 
Pre-Engineered Steel Buildings 

271. Pre-engineered Butler steel buildings 
are available in every size, type and design 
to meet your building needs. In a helpful four 
color booklet you will find details on several 
basic designs for community use; answers to 
your questions on construction and erection; 
and many illustrations of typical uses. Write 
to Butler Mfg. Co. 7321 East 13th St., Kansas 
City, Mo. 


Complete Line of 
Asphalt Patching Mixers 


586. Mixers capable of mixing 3 to 20 
tons of hot mix per hour are described in 
literature available from McConnaughy Mix- 
ers, Inc., Lafayette, Ind. Check the reply 
card for full information on patching, repair 
ing, resurfacing and sealing 
Information 


on Trucks for Every Job 

632. Literature on the complete LHC truck 
line is available from Interntional Harvester 
Co., 180 North Michigan Ave., Chicago 1, Ill. 
Included is information on basic models, con- 
ventional and COE, 4-wheel, 6-wheel and four 
wheel-drive. Cheek the reply card 
Attachments 
For Ford Tractors 


643. Clearing, backfilling, ditching, exca 
vating, mowing, scarifying, sweeping, and 
trenching equipment are a few of the attach 
ments described in literature from Tractor and 
Implement Div., Ford Motor Co., 2500 East 
Maple Road, Birmingham, Mich. 


SYNCHRO-START 


An extensive line of 
speed sensitive switches, 
with variable mountings 
and drives are available 
to suit the needs of mod- 
ern equipment. One or 
more snap switches con- 
tained in any single unit 
can be furnished to trip 
at any given speed with 
an adjustable range for 
each switch. 


Built to S.A.E. tachometer specifications. 
For mounting in a distributor well take-off. 
Standard specification pad AND20005. 
General Motors standard for blower ac- 


cessory drive. 


Direct mounting for tachometer take-off. 
Two bolt flange mounting. 


SYNCHRO-START PRODUCTS, 


SKOKIE, 


S151 N. RIDGEWAY AVE., 


Switch Container Dimensions 


Color Catalog Describes 
“Michigan” Tractor Dozers 

631. A 20-page catalog on “Michigan” 
Models 180, 280 and 380 tractor dozers covers 
the design and operating features and explains 
how the hydrulic controls regulate all dozer 
operations. For your copy write to Construction 
Machinery Div., Clark Equipment C Co., 
Box 599, Benton Harbor, Mich., 
reply card. 


or check the 


Data on Portable and Stationary 


Air Compressors and Accessories 

652. Covered in literature available from 
Gordon Smith & Co., Inc., Bowling Green, Ky., 
are the basic designs of portable air euaggremers, 
models, operating features and specifications. 
Check the reply card. 


Literature on 
Concrete Gunning Equipment 

695. The application of gunned concrete 
and allied equipment used for mixing the dry 
»lend mix for this operation is described in Form 
No. C7-59, furnished by the Air Placement 
Equipment Company, 1000 West 25th Street, 
Kansas City 8, Missouri. 


RECREATION 


How to Equip Your 
Parks and Playgrounds 


414. A handsome 60-page illustrated cat 
alog showing a full line of extra heavy duty 
playground, rk picnic and dressing room 
equipment, plus many related items, is now 
available from American Playground Device 
Co., Anderson, Ind. Complete specifications, 
construction features, prices and details of 
labor and materials needed for installation are 
included. Check the reply card. 


Complete Bulletin 


On Municipal Supplies 
473. Everything from 
a signs is listed in the bi 100 - 

i pe ge | Supplies” published by 
Hundreds of different items for all city ; 
ments are included. Get your copy of Bulletin 
No. 155 from W. S. Darley & Co., 2814 Wasb 

ington Blvd., Chicago 12, Ill 


Keep Communication 
Right Under Your Hat . 


567. with this new-type miniature 2-way 
transistorized radio system. With it you are 
sever out of touch with jobs or personnel. TELE 
PATH Systems can be worn like clothing. No 
license required for 27 me type. Write for 
literature to SEISCOR, Box 1590, Tulsa, Okla 


* 
STREET LIGHTING AND 
TRAFFIC CONTROL 


Finest Line of Markers 


tor Fine Line Marking 

165. Complete information truck 
mounted highway markers, self- = line 
markers, all purpose line markers, and hand- 
propelled line markers is available from the 
M-B Corporation, New Holstein, Wis. Photo 
graphs and specifications of each type of line 
marker are included. For more, cheek the handy 
reply card, 


Cut Crime and Accidents 

39 . with better street and highway 
lighting. Good design means good lighting 
standards, arms, bases and luminaires. A cata- 
log, ALS-5, is just out containing working 
engineering specification data, over 20 drawings 
and complete and detailed data on various 
Pfaff and Kendall lighting standards, including 
luminaire specifications, The entire catalog is 
cross indexed. Address Pfaff & Kendall, 84 

iry Street, Newark, N. J. 





Wausau Snow 
Plows - Vee and 
Blade 


Wausau Snow 


Wings 





Wausau Under- 
body Truck-grader 
Ice Blade 


Woausay Sno-Thro 
loader and 
Thrower 


Wausau Material 


Spreaders 


Write for full de- 
tails on al) 
Wausau Products 

. Literature 
available on every 
item. 





INC. 


mkt. 


The WORLD’S MOST COMPLETE LINE 


of SNOW REMOVAL EQUIPMENT! 
Now Introducing the REVOLUTIONARY 


NEW EXPRESSWAY 


WAUSAU IRON WORKS 


The WAUSAU EXPRESSWAY snow 
plow is a high speed power re- 
versible blade plow designed for 
today’s modern expressways, toll 
road and airports. It is the most 
modern and radical design change 
in the snow plow industry. 





WAUSAU 


4 WISCONSIN 


Pisncer Snow Plow Builders 
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BRONZE CASE: 2’, 3’, 4”, 6” sizes 


The Proved Method 
of Accurately 
Measuring a Wide 
Range of Flows 


For Large For Small 


Rates of Flow 


CURRENT 


TYPE METER METER 





Rates of Flow 
DISC TYPE 


COMPOUND METER 
MODEL CT (sronze case) 


Since 1932 this water meter has been the leader for measuring a wide 
range of flows. It combines a Current Type Meter (Model T) to meas- 
ure high rates of flow with a Disc Type Meter (Model HD) to measure 
low rates of flow. A Hersey Automatic Lever Valve links these meters 
together, providing an integral device in one casing that accurately 
measures a larger range of flows than can be accomplished by either 
type of meter separately. The Automatic Valve is of the compound 
lever mechanical type which, when opened by a large demand, offers 
minimum resistance to the flow of water. 


The Hersey Compound Meter, Model CT, combines accurate measure- 
ment at all rates of flow with a long-time, proved record of minimum 
maintenance requirements. An exclusive feature is the valves which 
make it possible to shut off the by-pass meter without closing down 
the main line meter. Write for more information. 


Meter Company 


HERSEY PRODUCTS 
DEDHAM, MASSACHUSETTS 


Branches: Atlanta, Boston, Chicago, Cleveland, Dallas, Denver, Kansas City, Mo., Los Angeles, New York, Philadelphia, Portland, Ore., San Francisco, Seattle 
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‘Plant 


To order these helpful booklets check card opposite page 38. 





I 


Trenches 


NEED 


RENCHES in floors of indus- 

trial plants often house sub- 
surface pipes, valves, etc. Often 
these trenches are covered with 
cast iron plates or wooden 
boards which collect grease, oil 
or water, making unsafe floor 
areas. 


Trench covers of 75% open 
Irving metal grating remain safe 
because they will not collect these 
substances. In addition to pro- 
viding drainage and traction, 
grating sections can be easily 
removed for access to trenches. 


* 


Manufacturers of Riveted, 
Pressure-Locked and Welded 
Gratings in Steel, Aluminum and 
other metals for over 50 years. 


“‘A Fitting Grating for Every Purpose” 


36 


IRVICO_ 


IRVING SUBWAY GRATING CO., Inc. 


Originators of The Grating Industry Est. 1902 
Offices and Plants at: 

5053 27th St., LONG ISLAND CITY 1, N.Y. 

1853 10th St., OAKLAND 20, CALIFORNIA 


. 
| 
| 
| 





| 
| 
| 
| 
| 
| 
| 
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SNOW AND ICE CONTROL 


Uniform Salt Spreading 
Saves Material 


42. The wide, thin pattern provided by 
Tarco “Scotchman” spreaders avoids salt waste 
saves time and labor, Get Folder BL for full 
details on their spreader and table of material 
application rates. Use rep Ny card or write Tar- 
a Co., Dept. PW, Saratoga Springs. 


Winter Road Maintenance 
With Calcium Chloride 


386. This bulletin contains data on why 
calcium chloride mixtures work better, how and 
in what percentages to store, mixing methods 
and recommendations for various storm condi- 
tions. Check the reply card or write Columbia- 
Southern Chemical Corp., One Gateway Center, 
Pittsburgh 22, Pa., for your copy. 


Plan for Bare Pavements 
All Winter 


470. Helpful folders on clear pavement 
winter maintenance by use of chemical mixtures 
are offered by Solvay Process Division, Allied 
Chemical Corp., 61 Broadway, New York 6, 
N. Y. Circle number on reply card. 


Complete Ice and Snow 
Fighting Equipment 

523. Snow plows in 55 models and 9 types, 
material spreaders with width of spread of 8 
to 20 ft. and hopper capacity of 2 cu. ft., and 
truck grader ice blades are covered in literature 
from Wausau Iron Works, Wausau. Wisc 


Salt, Sand and Cinder Spreaders 


532. . are fully discussed in folder 
outlining how these are dump body mounted for 
quick attachment and detachment according to 
service and season. Basic specifications outlined. 
Just address Baughman fg. Co., Jerseyville, 
Ill. or use the reply card. 


. 
WATER WORKS 


Handbook of Cast Iron 
Pipes and Fittings 

52. Full engineering data on products of 
the Alabama Pipe Co., includi Super De 
Lavaud cast iron pressure pipe and pipe fittings, 
valve boxes and other municipal castings are 
provided in Pressure Pipe Catalog No. 54, a 
196-page publication of Alabama Pipe o., 
Anniston, Ala. Weights, dimensions and speci 
fications are clearly indicated in this easy to 
use in reference. 


Catalog on Synchronous 
Motors and Controls 


64. A 27-page Catalog B-7292 on synchro- 
nous moters and controls is well illustrated and 
contains motor selector charts, application data, 
and formulas for calculating power factor. For 
a copy write Westinghouse electric Corp., Box 
a Pittsburgh 30, Pa., or check the reply 
card. 


A Handy List 


on “In Stock” Pipe 

148. . . . is issued monthly by L. B 
Foster Co. to show all stock footages of seam- 
less and welded pipe, structural steel pipe and 
other specialties. Enables you to order pipe 
with exact knowledge of what is immediately 
available. Address L. B. Foster Co.. P. O. Box 
1647, Pittsburgh 30, Pa.. or you can just 
check number on our card. 


Manual on Pipe 
Finding Techniques 


213. A manual on special pipe finding and 
leak detecting techniques of interest to utilities, 
municipalities, oil and gas companies is an- 
nounced by Fisher Research Laboratory, Inc., 
1961 University Ave., Palo Alto, Calif. The 
manual contains a number of articles on locating 
buried pire and cables and detecting and lo 
cating fluid leaks in pipe lines. 


High Frequency Resistance— 


Welded Steel Pipe. . 

72. Available in 6” to 16” 
thickness to .219, special wrappings and 
available. For attractive booklet, in- 
cations and details of field joints 
Valley, Neb., or circle 


diameters, in 
wall 
coatings 
cluding specif 
write Valley Mfg. Co., 
yur inquiry card 


For Fast, Smooth 
Pipe Cuts 


68. Descriptive literature on the Reed 
4-wheel hinged pipe cutter which operates in 
close quarters, gives quick, easy right-angle 
cuts, and is available from Reed Mfg. Co., 
Erie, Pa. Check the reply card 


Rapid Sand and 


Pressure Filter Data 

109. Rapid sand filters. A complete line 
of vertical and horizontal pressure filters, wooden 
gravity filters, and filter tables and other equip- 
ment. For engineering data, write Roberts 
Filter Manufacturing Co., 640 Columbia Ave., 
Darby, Pa., or check the reply card. 


AWWA Fire Hydrants 
and Gate Valves 


185. Above-ground maintenance 
AWWA “improved fire hydrants and 
maintenance Mueller AWWA _ non-rising 
gate valves are described in literature 
Mueller Co., Decatur, II 


Mueller 
minimum 
stem 
fr ™ 


Valve and Hydrant 


Construction Details 

161. A 72-page catalog-type bulletin, jum 
completed, gives detailed data on construction 
and application of gate valves, check valves 
hydrants for water works service. Write for 
Bulletin 5710 from Darling Valve and Mts. 
Co., Williamsport, Pa., or check the reply car 





Use The Reply Card 





Meters and Instruments 


For Water Works 

224. An attractively arranged 40 page 
catalog in full color issued by Hersey-Sparling 
Meter Co., 225 No. Temple City Blvd, El 
Monte, Calif., furnishes concise data on the 
full line of Sparling meters, indicator-totalizer- 
recorder instruments and other special instru- 
ments and controls. Check the reply card for 
your copy, or write for Bulletin 314, 


Do You Know the Value of the 


V-Notch? 

295. A new booklet tells what you want 
to know about how chlorine feeding can be 
made as regular and precise as the sunrise. 
Ask for “The V-Notch Story” direct of Wallace 
& Tiernan Inc., 25 Main St., Belleville 9, 
N. J., or check the card-number. 


Water, People and Hydrodynamics 

302. .. . is the title of an illuminating 
booklet dealing with the world-wide problem of 
how to get water in adequate supply, when and 
where needed. Your copy can be had for the 
asking of Fairbanks, Morse & Co., 600 So 
Michigan Ave., Chicago 5, Ill., or use the reply 
card. 


Locate Water Leaks 
Quicker and Easier 


476. An aquaphone that requires no me- 
chanical connection between probe and dia- 
phragm to break or cause of trouble is de- 
scribed fully in literature from Aqua Survey 
& Instrument Co., 824-B North Bend Rd., 
Cincinnati 24, Ohio. 


Halve Your Time on 
Pipe Pushing and Pulling 


517. Continuous-motion machine works al! 
the time to keep pipe moving fast until it is 
through. Hand or air powered. Write for new 
folder to The Trojan Mfg. Co., 1112 Race 
Drive, Troy, Ohio, or use our reply card. 
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CASE. 
7950 


Hee. at last, is a versatile, big 
production crawler that is truly en- 
gineered for the competitive 60’s. 
Compact, rugged, yet surprisingly 
economical to own and operate, the 
72 hp diesel Case 750 offers big 
tractor features and lower price, plus 
a new concept in serviceability. 


World's Most Effective 

Tractor Transmission 
Job-proved on Case crawlers since 
1955, the exclusive, hydraulically- 
operated Case Terramatic® trans- 
mission gives the “750” unequalled 
maneuverability and handling ease. 
You get split-second power-shifting, 
effortless power-steering, plus inde- 
pendent power control of each track. 
You just touch a hydraulic foot 
brake to make sharp pivot turns — 
no hand or foot clutching! Or youcan 
operate one track fast, the other slow 
to turn gradually with full power on 
both tracks — a big advantage when 
you’re moving heavy loads in mud, 
cutting along hillsides, turning trail- 
ing loads on downhill runs. 


One-Hand Tractor Control 
With just fingertip pressure on 


Case Model 750 tractor-shovel... 
1% cv. yd. (heaped); 1% cu. yd. SAE Rated capacity; 11,000 Ibs. breakout; 
16,000 Ibs. lift; 23,000 Ibs. crowd; max. dump ht. of 8’; forword reach over 


43” at 7’ hi. 


or Power-Angling Dozer 
gives you hydraulic blade angling, up to 25° right or left — on-the-go. 


or Power-Tilting Dozer 


lets you hydraulically drop either corner of the blade to 13” — on-the-go. 


The one-size tractor “most wanted” by the 
majority of crawler users! Powered right, 


priced right; with all the “big-rig features” 
you need to handle a wider variety of both 


large and small jobs at highest net profit. 


handy hydraulic controls, you re- 
verse direction without clutching . . . 
change speeds from high to low, low 
to high “on-the-go”. This easy one- 
hand operation — combined with ex- 
ceptional power, speeds to 6.6 mph, 
and elimination of time-wasting mo- 
tions — enables the Case 750 to 
handle a wider variety of work at 
highest net profit per job. 


A New High In Usable Power 


The ‘‘750” is powered by a 301 
cu. in., Case-built diesel engine — 
proved in over 15 million hours field 
use. Also, the “750” is equipped 
with “load-sensing”’ torque converter 
that instantly, automatically adjusts 
power to changing loads and trac- 
tive conditions. Result: the “750” 
moves bigger payloads at higher 
average speeds — without clutching, 
shifting, or stalling. 


Long-Life Track System 


Proven on larger Case units, the 
“750s” track system is designed to 
take the punishment imposed by 
fast, non-stop cycling. You get up 
to twice the work output of ordinary 
crawler tracks. 


Exclusive Case torsion suspension 
absorbs shocks...increases trac- 
tion... keeps bucket or blade level 
— even when the front of one track 
is raised as much as 10 inches 
higher than the other. 


Easy Access, Simple 
Maintenance Cuts Downtime 
To mention just a few of the ““750’s” 
downtime-cutting features — there’s 
hydraulic track adjustment, auto- 
matic roller lubrication, swing-out 
grille guard, tilt-forward cowl and 
dual fan belts. 


Get the facts from your Case In- 
dustrial Dealer now. Ask to see the 
sound and color action movie on the 
new “750”. Learn why this “years- 
ahead” Case crawler loader or dozer 
will help you increase your profits 
this year as well as throughout the 
competitive 60's. CT-L-539 


CASE. 


J. 1. CASE CO., RACINE, Wis. 





To order these helpful booklets check the reply card opposite page 38. 


To Meet Increasing Water Demands, 


These Two Steps Will Help 

247. Two new products designed to help 
meet constantly increasing demands for water 
are described in a folder of Hersey-Sparling 
Meter Co., 250 Elm St., Deham, Mass. These 
are a flow analyzer that provides strip chart 
rate of flow and volume records, and a two-rate 
register that can be substituted for the flow 
analyzer. Get this data by checking our reply 
card. 


Centrifugal and Turbine Type 
Pumps For Water and Sewage Plants 

321. Turbine-type pumps, close or flexible 
couple drive, and end suction centrifugal pumps 
are described in Catalog M available from 
Aurora Pump Div., The New York Air Brake 
Co., 636 Loucks St., Aurora, Ill. Included is 
a pump selection guide and spigot pipe. Check 
the reply card 


Diesel Engines For 


Municipal Power Needs 

359. Dependable power for water 
or flood control pumping stations, stationary or 
portable electric plants and many other munici 
pal needs can be provided by engines described 
in literature of the Enterprise Engine & Ma- 
chinery Co., 18th & Florida Sts., San Francisco 
10, Calif 


supply 


Gate 


Vaives 

369. A new publication has been issued 
especially for designers of sewage and waste 
treatment plants. Write for Circular No. 24 to 
M & H Valve and Fittings Co., Anniston, Ala., 
or check the card-number, 


Are You Using 
the Right Coagulant? 
381. This 


uestion, and its answer, are 
included in new folder that packs much valuable 
guidance in water and sewage treatment. Read 
a littl and learn a lot. Write to Tennessee 
Corp., Box 2205, Atlanta 1, Ga., or circle our 
card-number. 


Badger Read-o-Matic Register 


For Outside Water Meter Reading 

536. The ReadoMatic is simple to in- 
stall and requires no outside power. Doorbell- 
type wire carries the pulse from generator in 
meter to the register on the outside of the 
building. Check the reply card or write Badger 
Meter Mfg. Co. 4545 West Brown Deer Road, 
Milwaukee 23, Wisc. 


To Insert Valves Under Pressure .. . 

555. . let your first step be review of 
this “step- -by- “step” folder on ueller tapping 
and cutting-in sleeves and valves, Write Mueller 
Co., Decatur, IIL, for Form W-8899 or circle 
number on our card. 


Technical Bulletins to 


Design or Check by... 

600. for water and sewage plants. They 
are now available as No. 100 on Venturi tubes; 
No. 720 on supervisory control; No. 1003 on 
mechanically operated rate-of- flow and loss-of- 
head gauges; No. 1004 on pneumatic single and 
double indicating receivers; and No. 1225 on 
controlled closing air valves. For the set, write 
Simplex Valve and Meter Co., Lancaster, Pa 
or circle our card number. 


Turn Your Water Meter 


Reading Inside-Out 

671. The Visi-Meter is a remote recording 
and indicator system that eliminates the need 
of entering the home to read water meters. It 
records within an accuracy of 0.1 percent. 
Cheek the reply card or write Visi-Meter, Inc., 
301 North 17th St., Kensas City, Kans., for 
literature. 


Bulletin Covers Step-by-Step 


Action on the Water Problem 


689. A step-by-step outline of action tell 
how the responsible citizens can help their 
als extend and improve the local water sys 
tem through more adequate rate structures on 
financing is covered in this bulletin available 
from T F. Wolfe, Managing Director, Cast 
a Pipe Research Association, 3440 Pruden- 
tial Plaza, Chicago 1, Illinois. 


Play Safe 


with Automatic Controls 

603. Remote engine and pumping controls 
of every sort are fully described in a séries of 
bulletins offered by Synchro-Start Products Inc., 
8151 N. Ridgeway Ave., Skokie, Ill. Write 
them or circle the above number on our card. 


Streamlined and Modernized 
Fire Hydrants 


607. Models, dimensions and advantages 
of the Eddy fire hydrant are covered in bulletin 
from the Eddy Valve Co., Waterford, N. Y. 
Check the reply card for complete details. 


Keeping Up-to-Date 
on Fire Hydrants . . 

_ 688. will be made more certain by having 
this latest folder on Iowa hydrants in your 
files. Dependable design; ground line break 
flange construction Ask for Bulletin X9 of 
Iowa Valve Co., Oskaloosa, Iowa, or circle the 
reply card 





Use The Reply Card 





When the Frost is on 


the Meter 

615. If itis an American frost-bottom meter 
freezing is no major problem. The replaceable 
center section breaks out leaving the mechanism 
undamaged. Bulletin 58 tells the story. Address 
Buffalo Meter Co., Inc., 2917 Main St., Buf- 
falo 14, N. Y., or circle reply card. 


Electronic Locators for Water 


Mains, Services, Valves and Boxes 


677. Miniaturized line locator that is en 
cased in a molded glass fibre container and has 
transistors that have a rated life of 70,000 
hours and polghe only four Ibs. when completely 
assembled is anges, in literature from Wi 
kinson Products Co., 3067 Chevy Chase Drive. 
Pasadena 3, Calif. Check the reply card. 





RADAX. 


CORES TO BUY 
2 MINUTES TO INSTALL ON 
YOUR OWN CORE 
WEARS FOR MONTHS 


SWEEPS CLEAN 
ASK FOR A DEMONSTRATION 


PREFABRICATED 
BROOMS 


gives 


Mode! 8 for 
%” to 2” pipe 





SWEEPER 
MAKE and MODEL 
MOBILE 54” BROOM 
MOBILE 58” BROOM 
WAYNE 450, 460, 520 and 55 
ELGIN STREET KING 
ELGIN WHITE WING 
|} ELGIN 20, 30, and 8! 
| AUSTIN-WESTERN 40 
| AUSTIN WESTERN 60 


DELIVERED 
TO YOUR 
SHOP 


SR 
FILAMENT 
$195.85 
$208.3 
$169.75 
$258.2 
$258.2 
$270.15 
$208.15 
$230.75 








ed. Fl iee) ite) 7 vile), 


114 ST. JOSFPH ST 


ARCADIA, CA 


IFORNIA 


\Zeolemmorelabdiale, 


MODEL Afor . 
%4” to 1” pipe 


NEW AIR POWERED : 
Model 8 


Does all the work for you. : 
Handles %” 


Fee e eens wees rene reese eeseseaserere® 


Write today for full details! 


OT al hae ial— 


Trojan Pipe Puller & Pusher 


+ mn 


eh ae -| 


fom a d-3-1-siilale mel mm Clal el: 





CUTS COSsTSI 
SAVES TIME- 
: in installing or renew- 
ing pipe under pavement ; 
The Trojan combines ner 
ing and pulling operations 
in one machine—eliminates 
all time-killing resetting of 
grip —keeps pipe continu- 
ously moving. Does the job at 
lower cost—in far less time. 

Model A weighs 65 Ibs.— 
requires only 5° trench. One 
man can easily install the 
average service. 15 tons of 
pushing pressure possible. 
Also available for ¥2” pipe. 

Model B (either manual, 
hydraulic or air powered) 
needs only a 6’ trench— 
has 3 speeds for different 
soils —is reversible in 30 
seconds. Push pipe comes 
in 30” lengths, assures 
straight travel. 


cccccoscccces” 


: 


to 2” pipe. : 


1114 Race Drive « Troy, Ohio 
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The Enterprise DGSQ Turbocharged Dual Fuel engine 
is moved into place as a unit. With 16” bore and 20” 
stroke, it is rated 1422 HP at a speed of only 360 RPM. 


Fourth Enterprise Engine arrives at Belleville 
under protective wraps of all-weather tarpaulin. 
This new addition adds 1000 KW to plant's capacity. 


Bright Power Picture at Belleville: 
Better Schools and Streets, with Lower Taxes! 


“We recently installed the fourth Enterprise 
Engine in our 100% Enterprise Dual Fuel Si estitee weuen 
plant. Our excellent experience with this : completion as ex- 
equipment over the past eight years has houst stock and muf- 
ed i b he buy i “oe fler are installed. This 
proved it to be our best buy in engines. eit as “oll Enterprise” plont, 
Operating and maintenance costs have = with its 2500 KW ca- 
been consistently low, greatly reducing power costs and Be = sé ity, now hes ample 
° , 4 —— f dependable reserve 
helping make Belleville one of the most thriving and power for ony emer- 
progressive cities in the middle west. We have better gency, future growth. 
schools and streets, lower taxes, above-average recrea- 
tional facilities, and many other advantages enjoyed by 
only very few cities of similar size.” 
Earl E. Whitney, City Manager 
Belleville, Kansas 


City managers, municipal engineers, superintendents — 
all those concerned with the growth, the future, the 
prosperity of their community, can look to Enterprise 
Engines confident they will get this same kind of depend- 
able and economical power-generating performance. 
Enterprise Engines — Diesel, Dual Fuel, Spark Ignited Gas — 
serve every municipal need 


The most modern engineering advances are reflected in 
every Enterprise model, from 73 to 6933 HP, for station- 
ary or portable electric service, flood or water pumping 
systems, sewage plant power. See the Enterprise sales 
engineer in your area, or contact us direct for informa- 


tion or help with your plans. 7 
New member of the all Enterprise power team is cut in on the line. Low 


vera million harsepowel at work the world over / maintenance cost, excellent service record, and over-all economy of the 
Enterprise engines already in use were the big factors in its selection. 


ENTERPRISE jegeals 


THE DEPENDABLE 


Enterprise Engine & Machinery Co., Subsidiary of General Metals Corporation 
18th & Florida Streets, San Francisco 10, Calif. « National and worldwide sales and service. 
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To order these booklets check card opposite page 38. 


eS ALAA A AR 8 NT | 


FOR FAST, ECONOMICAL 
SURFACING OR REPAIRS, USE 


A M!Connaughay HTD MIXER 





HTD MIXER 
No. 10 


Here are the mixers you need for fast, economical pavement re- 
pairs and small surfacing jobs...in any season ...under wet or 
dry conditions. They are precisely engineered and rigidly con- 
structed to handle on-the-job mixtures of asphaltic concrete, 
sheet asphalt, sand asphait or mastic asphalt... hot or cold... at 
remarkably high production rates and lowest possible costs. Write 
for our folder on the complete line of mixers as well as for speci- 
fications and proportioning tables. 


A ‘ 


~ 

r , ‘ 
> . * “J ba Ae 
i ) yes bom ned 

\ aa 6)<=Ss, 


¥ 


HTD MIXER No. 10 HTD MIXER No. 8 HTD MIXER No. 5 HTD MIXER No. 4-T 
Ya ton per batch Y4 ton per batch Y% ton per batch Vs ton per batch 


McCONNAUGHAY MIXERS, INC.—LAFAYETTE, IND. 


National distributors: Asphalt Equipment Co. 
3314 Cherry Lane, Fort Wayne, Indiana 


SEWERAGE AND WASTE TREATMENT 


What You Should Know About 


Trickling Filter Underdrains 

20. Specifications for vitrified clay under 
drain blocks conforming to ASTM standards, 
suggestions for layouts and construction of 
trickling filter floors, dimensions of standard 
blucks, channel covers, angles and other fit- 
tings are available from the Trickling Filter 
Floor Institute c/o Editor, Public Works, 208 
So. Broad St., Ridgewood, N. J. Check the 
reply card and we will forward your request 


You Don't Need a Big Plant 
to Get Big Savings 


21. ... im mechanical sludge dewatering 
Now the smaller plant can cut power costs, 
eliminate use of chemicals and reduce labor 
4-page bulletin on the “Koto-Plug’ sewage 
sludge concentrator shows how this is accom- 
plished. \WVrite for [Bulletin 100 to Nichols 
Engineering & Research Corp., 80 Pine St., 
New York 5, N. Y., or check the card-number. 


Equipment For Water, Sewage 


and Industrial Waste Treatment 

24. The complete line of Jeffrey equip 
ment for treatment plants is covered im a 64 
page Catalog 952 available from The Jeffrey 
Mfg. Co., Columbus 16, Ohio. Check the reply 
card for information on bar and disc type 
screens, traveling water screens, grinders, grit 
collectors, garbage grinders, sludge, draw-off 
valves, chemical feeders, bucket elevators and 
scum removers to mention some of the equip 
ment. 


How to Make Better 


Sewer Pipe Joints 

37. How to make a better sewer pipe 
joint of cement—tight, minimizing root intru- 
sion, better alignment of joint. Permits making 
joints in water-bearing trenches. General in- 
ttructions issued by L. A. Weston Co., 
P.W., Adams, Mass, Check the reply card. 





Use The Reply Card 





Theory of Controlled Digestion 
With Floating Cover Tanks 


88. In an excellent 40-page booklet, an 
authoritative discussion of digestion theory and 
practices, including design, operation and eco- 
nomics is presented by the Pacific Flush Tank 
Co., Chicago 13, Ill. Complete data are given 
on the use of floating covers, together with de- 
tails on tank construction, piping and control 
chambers 


Rated Aeration Now 


Can Be Had in a Package 

112. Chicago Pump’s aerobic digestion sew- 
age treatment plant is available as a facto 
assembled unit combining comminution, diffused- 
air aeration and settling for 1,000, 3,000, and 
5,000 gpd loads. Write for bulletin on Rated 
Aeration SS, Chicago Pump, Food Machinery 
and Chemical Corp., 622 Diversey Parkway, 
Chicago 14, Ill., or check the reply card, 


Hand, Reference on 
Centrifugal Pumps 


115. Basic pump models, closed or open 
impeller and self priming solids handling series 
with models up to 8” size are presented in Form 
9-IP-11 of Gorman-Rupp Co., 305 Bowman St., 
Mansfield, Ohio. Performance curves and lists 
of features make this a useful reference. For 
yours, check the inquiry card. 


Elliptical Concrete Pipe 


for Sewers and Culverts 


143. A 4-page bulletin is available from 
United States Concrete Pipe Co., 1500 Union 
Commerce Bldg., Cleveland 14, Ohio, on the 
use of elliptical pipe to obtain round pipe flow 
equivalents in certain areas. Check the reply 
card for diagrams, data charts and tables that 
fully describe elliptical pipe sizes and compute 
discharge flow rates for the full range of pipe 
sizes. 
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OTTAWA 


. Boom heights from 30’ to 100’ to fit 
your exact needs 
. Lifting capacities from 500 to 1500 Ibs 
with 6.1 safety factor 
. Mounts anywhere on truck - front, rear 
behind cab or os detachable unit 
. Cylinders are direct-connected for 
positive control — no linkage or sprockets 
to weor or break 
One-lever basket control — plus ground 
yy het crew control 
R ' ~ is} ry . Rotation to fit specs - 280°, 360° 
—— : ~~ or continuous 
\N\7 ' . Model heights measured from bottom 
- of basket 
Up and Down Hill leveling ond ovt- 
" z niggers to maintain perfect stability 
NWYSS 4 4 i = . = anywhere truck con go 


up to 100’ extension to your arm — OTHER EQUIPMENT DIVISION PRODUCTS 


OTTAWA 

STRATO-TOWEF [| - \0retanner- 

Pavement Breaker and Compactor 
With a simple flick of the exclusive Strato-Tower single-lever control, @ MARAUDER — 
work crews position themselves in the exact elevated spot they Self-propelled Backhoe and Loader 
need. They do it safely, too...Strato-Tower’s exclusive Up and Down @ BACKHOES AND LOADERS — 
Hill leveling lets the crew work anywhere the truck can go for most wheel and crawler tractors 
Hydraulic outriggers insure stability—fiberglass booms and buckets DAYBROOK 
isolate crews from high voltage — insulated booms protect on low © POWER CRANES —7000 Ib lifting copocity 
voltage lines. And, Strato-Towers are structurally built with a six © POWER GATES®— 800 to 5000 Ib. capacity 


to one safety factor — an extra margin of safety. © DUMP BODIES —1% to 27 cubic yards 


en a a Distri 
ee your Ottawa Distributor or send the coupon for full © HYDRAULIC HOISTS < From 3 to 39 tens 


details on the Ottawa Strato-Tower. Equipment Division, 
Young Spring & Wire Corporation, Bowling Green, Ohio. 
ME MORE FACTS ON THE OTTAWA STRATO-TOWER 
0 Complete descriptive literature 


EQUIPMENT DIVISION | © Specifications of the.........foot boom 


MANUFACTURERS OF © Name of my nearest Ottawa Dealer 
DAYBROOK 
TRUCK EQUIPMENT AND YOUNG Name.. .. 


OTTAWA componation 
ATION 
CONSTRUCTION EQUIPMENT Address. . 
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To order these helpful booklets check the reply card opposite page 38. 


Protective Lining for 
Concrete Pipe and Structures 


131. T-Lock Amer-Plate is a tough, long- 
lasting acid-resistant vinyl sheet lining for con- 
crete pipe and structures which are exposed to 
corrosive materials. T-shaped ribs pressed in 
the sheet are embedded in the concrete as it is 
poured to lock the lining permanently in place 
Get full details from Amercoat Corp., South 
Gate, Calif. 


Manual on 
Sewer Structures 
178. This is a 48-page 


stallation design, reference data and graphs 
showing discharge of pipe based on Manning’s 
formulas Also such subjects as structural 
durability material durability selection of 
structures; tactors influencing capacity; joms 
and fittings; and linings for failing sewers are 
covered. Copies of Manual CMS-7456 are 
available from the Product Information Service 
Armco Drainage & Metal Products, Inc., Mid- 
dletown, Ohio, or by checking the reply card 


manual m mn 


Factory-Suilt Pneumatic 
Sewage Lift Stations 


191. Design features and operational 
characteristics of the Smith & Loveless factory 
built “Du-O-Ject,” a duplex pneumatic ejector 
sewage lift station made in 30 to 200 gpm 
capacities, are presented in four-color, 6-page 
Bulletin 616-A. Included is a fold-out drawing 
which points out every major feature of 
mechanical and electrical equipment Write 
Smith & Loveless, Box 8884, Kansas City 15, 
Mo., or use the reply card 


How to Save 
$264 per Mile 


216. ... in sewer cleaning is the gist of 
a new 8-page brochure that discusses just how 
such savings can be accomplished. It costs noth- 
ing to find out and it may be your best in- 
vestment of the day. Write for it to Flexible, 
Inc., 3786 Durango Ave., Los Angeles 34, 
Calif., or circle the card-number herewith. 


Rubber Joints for All Types 
of Concrete Pipe 


’ are described and their ad- 
vantages outlined in a new Engineering Manual 
which engineers in particular, will find valuable 
with respect to physical properties and per 
formance characteristics of rubber compounds 
used in such joints. Plenty of on-the-job illus 
trations of value to contractors and all pipe 
layers, Address Hamilton Kent Mfg. Co., 427 
W. Grant St., Kent, Ohio, or check our card 
number. 


Foxboro Magnetic 


Flow Meter 

238. The Foxboro magnetic flow meter 
measures water and wastes electrically, without 
any line restriction. No loss of bead, no foul- 
ing, even with slurries. For detailed illustrated 
Bulletin 20-14B check the reply card or write 
The Foxboro Co., Foxboro, Mass. 





For Prompt Service Use 
The Reply Card 





New Data on Straightline 
Sludge Collectors 


292. . is in a 28-page new booklet, 
with engineering data on these Collectors that 
will enable you readily and economically to de 
sign water, and sewage or industrial wastes 
treatment projects. Published by Link-Belt Co., 
Colmar, Pa or your copy contact your near- 
est Link-Belt office, or just circle our card 
number. 


Send TV into Your Pipe 


For a Better Picture 

421. ... than you can get by personal in 
spection. Whether it is sewers or water mains, 
find out now what closed-circuit TV can ck 
to provide inside inspection with photographic 
records. Get the facts folder from National 
Power Rodding Corp., 1000 South Western 
Ave., Chicago 12, Ill 


Read Your 
Sludge Consistency 


2%. Eliminate any problem associated 
with maintaining proper sludge consistencies for 
better operating efficiency. Circular describes 
how this new Automatic Pump Control “reads” 
sludge condition and controls your pump opera 
tion more unerringly than any human. Address 
Komline-Sanderson Engineering Corp., Peapack, 
N. J w ring the number on card. 


Amvit Mechanical 
Jointed Clay Pipe 


298. The new At.vit jointed vitrified ctay 
pipe in sizes 4 through 24 inches with the true 
“built in” mechanical joint ready for imme- 
diate and easy installation is infiltration and 
root-proof. Offers better flow and less main- 
tenance and rmits deflection and absorbs 
shocks. It is furnished on all standard fittings 
and permits immediate backfilling and testing. 
For literature write to American Vitrified Prod- 
ucts Co., National City Bank Building, Cleve- 
land, Ohio, or check the reply card. 


Manual 
on Construction Castings 


462. This 168-page Manual covers catch 
basin inlets and traps, building castings, man- 
hole covers and steps, flap valves, wheel guards, 
drainage grates and many other con-tructios 
and maintenance castings. Check the reply 
card or write Neenah Foundry Co., Neenah, 
Wisc., for your copy 


Reinforced Concrete Pipe 
For Culverts and Sewers 


672. Elliptical Lo-Hed and Hi-Hed pipes, 
round pipe and flat base pipe are described fully 
in literature from American-Marietta Co., Con- 
erete Products Div., 101 East Ontario St., Chi- 
cago 11, Ill. Headwall details, discharge curves, 
hydraulic capacity tables and hydraulic prop- 
erties are included. Check the reply card. 


(More listings on page 46) 








OF 





CASTINGS 


DAILY! 


With the recent opening of plant #2, shown above, 
our production potential of Gray and Ductile Iron 
Construction and Industrial Castings has now reached a 
maximum of 500 tons daily. This capacity, plus 15,000 
patterns, plus a good on-hand supply of standard 
castings, plus 90 years experience in the business, 

is your assurance of prompt delivery, superior 

quality, complete uniformity and practical economy. 


* * 


7 


New and fully illustrated 168-page catalog of construction 
castings will be sent promptly upon request. 


NEENAH FOUNDRY COMPANY 


NEENAH « 


WISCONSIN 


Chicago Office: 5445 North Neva Avenue, Chicago 31, Illinois 
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pumping raw 
=< ” 
) seware : 





End Plate off 


“Towels can jam the works, but good!” says Cecil 
Kent, owner, Sanitation Service Company, Jackson- 
ville, Florida, “I’ve had ’em 
clog conventional pumps 
so bad, it meant a shut- 
down from two hours to 
two days. 

“That’s why I’ve stand- 
ardized on Gorman-Rupp 
sewage pumps. And what 
a difference! Fewer shut- 
downs . . . clogging cleared 
in just three to fifteen 
minutes! This cuts average 














Model 14A2-B 
Sewage Pump 
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"Mr Kent, what 
do you consider 
the toughest 
problem in 











Towel out 


End Plate on 


maintenance costs from $120 to only $12 per pump 
per year. On my 21 Gorman-Rupp pump installa- 
tions, that adds up to a whopping big saving. Over 
$2200 a year on parts, packing, materials, and labor. 

“Sure, I had a problem—but no more!” 

Thrifty, trouble-free, self-priming Gorman-Rupp 
sewage pumps —2”, 3”, 4” or 6” sizes—can be con- 
nected to your power or ordered complete with power 
units. Write for complete specifications. 


THE GORMAN-RUPP COMPANY 


305 Bowman Street Mansfield, Ohio 
Gorman-Rupp of Canada, Ltd., St. Thomas, Ontario 





Hours of twist tests and road tests proved the 
quality and endurance of new IH bogies. 


Now! 


INTERNATIONAL Six-Wheel Trucks offer 


NEW TANDEM 
DESIGNED AND 


give you greater load capacity, more savings 


Lightweight, simplified power divider — Through- 
drive hypoid design transmits equal driving force from 
triple helical gears to forward axle and then through drive 
shaft to rear axle. Both drive pinions rotate in a 1-to-1 ratio. 


Induction-hardened axle shafts—Induction heating 
provides a hard, deep outer case and maintains a tough 
inner core for up to 10 times more resistance to shock loads. 
Axle shafts will not “fan-out”—they cut the possibility of 
fragments in the differential or axle housing. 

Rugged, lightweight, through-drive design — 
Handles bigger payloads with less wear and tear. Provides 
greater strength and increased torque capacity. You work 
better both on and off highway, at high or low speeds. 


44 


Clean-cut appearance — Differential carriers are 
centered, all drive parts are kept within diameter of hous- 
ing banjo. Brake diaphragms are in protected areas. Shafts 
and other parts interchangeable between axles. 


Now three IH bogies available — Weight ratings of 
30,000, 34,000 and 38,000 Ib. capacities. Available in 
INTERNATIONAL Trucks of conventional, compact, and cab- 
over-engine designs from 37,000 to 53,000 Ibs. GVW, up to 
127,000 Ibs. GCW, with gasoline, diesel or LPG power. 


IH Built, IH Serviced, IH Warranted — Built by the 
makers of the most complete line of trucks—sales leader in 
six-wheel trucks for 25 straight years. Service availability 
nationwide. Performance warranted for 100,000 miles. 
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BUILT BY HH 


in weight, backed by a 100,000 mile warranty! 


Compact-design for ariety of loads. New tandems save time, cut bog-down Nide range of V-8 power and chassis 


INTERNATIONAL TRUCKS °°::’::°: Hi 


International Harvester Company, Chicago « Motor Trucks « Crawler Tractors ¢ Construction Equipment « McCormick® Farm Equipment and Farmall® Tractors 
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STREET and PARK 


Type 48-F 


Refuse Receptacles 


TARCO receptacles are smooth, 
all-welded 
holds a 
big 5 bushels of trash. Locking 
Baked enamel. 
Innerliners available. 
FEATURE: Two 
doors hang vertical 


ruggedly built of 
heavy gauge steel 


removable hood 
self-closing 


out rain and snow. 


keeps 
TARRANT MFG. CO. 
28 JUMEL ST. 


SARATOGA SPRINGS, N. Y. 


M-SCOPE 
PIPEFINDERS 





choice 
for 
DEPENDABILITY! 


Rugged transistorized construction 
practically eliminates maintenance 
costs...extends battery life to a year 
or more. Pinpoint accuracy, greatest 
depth penetration make the M-scope 
first choice in the field! Only $189.50 


Send for FREE catalog 


Fisher RESEARCH LAB., INC. 


Dept. PW-7, Palo Alto, Calif. 





To order these booklets check card opposite page 38. 


STREETS AND HIGHWAYS 


Foundation Investigation 


and Pressure Grouting 

48. Foundation investigation and pressure 
grouting and the various miscellaneous services 
of Sprague & Henwood are described and il- 
lustrated in literature from Sprague & Hen 
wood, Inc., Scranton 2, Pa 


Why Sod or Plant? 
113. when you car 


area in 18 to 21 days merely by 
place. TroyTurf carpets are presee« de i 
fertilized and can be placed by hand 
m level areas or 85° slopes if desir 
for TroyTurf bulletin, Troy Blanket 
Madison Ave., New York 16 ‘N y 


the reply card 


How Are Your Bridge Floors? 

185. If you face replacements—or plan new 
bridges—you will find much really helpful data 
on steel mesh bridge flooring, safety features, 
tractional surfaces, dimensions, weights, loads 
and spans in a new booklet offered by Irving 
Subway Grating Co., Inc., 50-09 27th St., Long 
Island City 1, N. Y. Includes detail drawings, 
specifications, also data on bridge sidewalks 
Write for “Irvico Decking” booklet today. 


International Wagner Heavy-Duty 
Loaders and Backhoes 


195. International Wagner loaders and 
backhoes are matched with International utility 
tractors and are described in Catalog CR-1369-K 
available from International Harvester Co., 
Consumer Relations Dept., 180 N. Michigan 
Ave., Chicago 1, Ill. Check the reply card. 


Make Economy Part Of 


Your Fleet Operation 

204. . . . by investigating the gasoline 
mileage, performance and safety advantages of 
the new ‘61 Lark, Get information on fleet 
experience by writing Fleet Sales Div., 
Studebaker-Packard Corp., South Bend 27, Ind., 
or by circling the reply card. 


Nustrated Specifications on 


Brush and Limb Disposal 

222. A new booklet on the modern ap 
proach to the brush problem shows how an 
Asplundh chipper reduces bulky branches and 
brush trimmings to chip size for mulch or easy 
removal. Write Asplundh Chipper Company, 
501 York Road, Jenkintown, Pa.. or use the 
handy reply card. 


Cut Labor and Cost of 
Replacing Sweeper Brooms 

259. Here's a revolution that is as simple 
as putting a nut on a bolt. For the full RADAX 
story of no cores to buy, no changes in present 
equipment, far fewer man-hours to pay for, 
address Rynal Corp., 114 St. Joseph St., 
Arcadia, Calif., or check the reply card 


How to Solve the 
Brush Disposal Problem 

277. Fitchburg Chippers, engineered wu 
solve the brush disposal problem reduce 
troublesome brush and trimmings to tiny, easy 
to-dispose-of chips. Several models are avail 
able to meet your needs. May be mounted on 
truck bedy or on trailer, tractor or jeep. Full 
details in interesting, profusely illustrated 16 
page bulletin. Write Fitchburg Engineering 
Corp., Fitchburg, Mass 


Stumped by Stumps? 

303. Pow-R-Stump cutter is operated by 
ne man, handles stumps of any width and up 
to 33 ins. in height and will not damage curbs, 
lriveways or sidewalks For literature check 
the reply card or write Vermeer Mfg. ( 
Pella, la 


Added Loader Attachments Add 
More Mileage for Your Tax Dollar 


383. ... are the intriguing title and con 
tent of this handy 16-page pocket-size booklet 
listing new equipment and new uses for the 
PAYLOADER you have or the one you are 
going to get. Ask for “More Mileage” from 
the Frank G. Hough Co., Libertyville, Il. 


Plan Now for Your 
pring Mowing 

351. It won't be long before spring mow- 
ing problems will arise on highways, turnpikes 
and airports, as well as in parks, and on pub 
lic golf courses, and institutional grounds of 
cities, counties and states. For a booklet with 
complete information on equipment available, 
and some helpful advice and data, write Jacob- 
sen Mfg. Co., Racine, Wisc., direct, or by 
circling our card number here. 


Prompt Service on 
Sweeper Refill Fibers 


367. Here's a dependable source of power 
sweeper refill fibers, including domestic and 
imported types and gutter broom wire. To get 
all the data write A. Steiert & Son, Inc., Hat- 
field, Pa., or use our reply card. 


The Trucks You Need for 


Every Public Works Job 

461. Extra life and operating economics 
are built-i in features of every Ford truck model. 
There’s a chassis size and engine for each of 
your needs, from light utility work to heavy- 
duty construction jobs. Get latest literature from 
Ford Motor Co., Truck Div., Dearborn, Mich., 
by checking the reply card. 


What Henry Didn't Know 
About Tractors and What It Cost Him 


513. This is the theme of a “comic book” 
that has as much sound information and sense 
in it as it has laughs. And there are plenty of 
both. Moral: Ignorance is not bliss when it is 
costing the tractor owner money. Your men 
will appreciate it. For copies, write for “Henry's 
Crawler,” to Advertising Dept., J. I. Case Co., 
Racine, Wis. or circle our reply card 





For Prompt Service Use 
The Reply Card 





Design Manual on Sectional Plate 


Pipes, Arches and Pipe-Arches 

550. Size and weight tables, minimum 
gages for live load strutted and unstrutted, lay- 
out details and plan developments are some | 
the material covered in this manual. Write 
American Bridge Div., United States Steel 
Corp., 525 William Penn Place, Pittsburgh, Pa. 


For Soil Sampling 


and Pavement Coring 

576. There’s an easier way to do both 
with Acker equipment. Bulletin 26-R describes 
a kit containing 12 different soil sampling 
tools. Bulletin 40-R tells about the All-Purpose 
auger for all types of sub-surface exploration 
Bulletin 700-R illustrates the Acker Shear Test 
Kit for in-place shear tests in soft areas. Name 
the ones you want. Acker Drill Company, Inc., 
Box 830, Scranton, Pa., or check our card. 


Design of Concrete 


Pavements For City Streets 

657. Sections covered in this manual are 
classes of streets as to traffic, quality of con- 
crete, working stress and safety factor, types of 
pavement design, design ee jointing of 
municipal pavements ool use of distributed 
steel. Check the reply card or write Portland 
Cement Association, 33 West Grand Ave., Chi- 
eago 10, IIL 


ODOR CONTROL 


For Rest Area 
Odor Control 


324. Whether your problem is located out 
yn the highways or in urban areas this circular 
describes how to end smells by destroying the 
bacteria which create them. Simple, swift, sure 
Get information from Werley Chemical Supply 
Co., 1505 Broadway, Cleveland 15, Ohio, or 
circle number on reply card. 
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MOCHA TAN 


jandsome 1s a) 


It’s no accident that Butler buildings are finished 
with the most striking and protective color offered 
in the industry—Butler-Tone™. Butler alone uses 
America’s number one system of pre-coating 
metal panels. Butler alone coats both sides. Butler- 
Tone adds extra years of new-looking color and 
time-defying protection. 


d handsome does 


---colortul Butier Buildings are functional too! 


Add Butler-Tone colors to the industry's two out- 
standing wall systems, the widest range of sizes 
and types of rigid frame clear-span structurals, 
optional roof guarantee at nominal cost, the skills 
and experience of the finest nationwide Builder 
organization in the industry —and you have Amer- 
ica’s number one pre-engineered building value 


TURN THE PAGE TO SEE WHAT COLORFUL BUTLER BUILDINGS WILL DO FOR YOU. 


PASTEL GRAY Vivi CREAM 


: 
| 
. 


FERN GREEN 








TERRA COTTA 


...Industry finds advantages in 
BUTLER BUILDINGS 


RPP Sn. cane = 
ick-Reedy Manufacturing Corporation, Bensenville, Illinois, winner of 
1960 “Plant of the Year’ award. arcnitect: Zay Smith 


DESIGNER: Norman Steenhof 


Manufacturing warehousing distribution, industry finds 
that the Butler Building System suits all three functions 

like floor space. Clear-spans bridge areas up to 120 feet 

like overhead space. Rigid frame design provides space 
for lights, craneways, other fixtures. Raw and finished inven 
tories stack to maximum pallet heights 

like expandability. Adding to a Butler is easy, fast, eco 
nomical with practically full salvage of original materials 

No, there’s nothing nebulous about the advantages our cus 

tomers associate with Butler industrial buildings. Your Butler 
Juilder (sec juildings” or “Steel Buildings” in the Yellow 
Pages) will be happy to discuss other advantages, including 
financing. Call him or write direct 





BUTLER MANUFACTURING COMPANY 
7375 EAST 13th STREET, KANSAS CITY 26, MISSOURI 


Southwestern Plastics, Houston, Texas 


District office for 
Westinghouse Electric Supply 


mpany, Worcester, Mass., 


ne of six BUtler buildings a Westinghouse 


recently completed for The 


. TT 
iti HT 
Westinghouse Electric Supply a ’ | | ; 


| 
{ 
Company throughout the country shabu abasa Pavrws sa 


t 


SE eS. 


, nil TLL 
ro 
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TENNESSEE CORPORATION 


PURER PROCESS WATER 


NEW high frequency, 
resistance welded pipe 


If you want a closer source for pipe that meets the 
highest standards of the industry, better talk to 
Valley. New resistance welding and process con- 
trol facilities assure you of the quality you de- 
mand. Ideal as line pipe for gas, water, air condi- 
tioning ducts, etc. Special wrappings and coatings. 
Steel piling also available. 

6° 65%” 8” 85%” 10” 10%” 12” 

14” 16” in wall thicknesses to .219. 

Write or call Stee! Pipe Division 


ALLEY MANUFACTURING COMPANY 
VALLEY, NEBRASKA 


Four Fine Facilities 


in PITTSBURGH 
—s, 


ALLEGHENY - 
Opposite Greater Pittsburgh Airport 
MOTOR INN 60 air-conditioned rooms, tile bath, TV, 
radio, phone. Year-round swimming 
pool. Courtesy car to and from airport 
AMherst 4.7790 


HOTEL in the heart of the Golden Triangle. 

400 outside rooms, bath, radio, TV, air- 

PITT 'm conditioning. General Forbes Lounge & 
SBURGHE Dining Room. ATlantic 1-6970 


JACKTOWN 1 mile west of Irwin interchange on 
TL mae Route 30. 60 air-conditioned rooms 


with TV, telephone, combination tile 
baths. Excellent dining room and facili  fmaels nelp you with atelolelehiiels relate Me TehAl ta 
ties for group parties UNderhift 3-2100 ing, a tiileldel mel atidelimelile| manganese relate. Pet ial tt 
water purification problems. Ferri-Floc does an 
“ »utstanding job in producing -purer process 

HOTEL C 9 | p 9 Pp p 
Opposite Greater Pittsburgh Airport. , 

: | te »h >re > te j ‘ «i« 
WN LIIG #856 air-conditioned rooms, tile bath, water, and we have reliable technicians to assist 


MOTEL radio, TV, private phone. Courtesy car 3. you at any time. Let us send you complete nfor 
to and from airport. AMherst 4-5152 “ae | mation on Ferri-Floc 


*Teletype Service. Telephone any Knott Hotel. All 


‘ Ik Knott Hotels and offices in U.S. connected by 
} / teletype 


MOTELS Route 30, Lincoln Highway, 


Joseph F Duddy Shortest Route to Pittsburgh “? TENNESSEE CORPORATION Bb 


Gen. Ma 
< — 612-629 Grant Building, Atlonto 3, Georgio 
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How to avoid a collision COUFSE Head-on collisions on our high- 


ways have become a national tragedy. To save hapless drivers from steering a. 
collision course on the New Jersey Turnpike, the Turnpike Authority has erected 
some USS AmBridge Highway Beam Guard Rails and Posts along this heavily 
traveled route. [_] Sturdy steel barriers, two feet high, will be centered along the 
grass strips which divide the turnpike’s traffic lanes. The barrier rails are made 


This mark tells you a product is made of modern, dependable Steel eS 
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USS AmBridge Sectional Plate is perfect for drainage structures or underground passage- 
ways. It won't crack, won't break. It's easy to install because there's no need for forms. 
AmBridge Sectional Plate comes in a complete range of sizes. 


USS AmBridge !-Beam-Lok is a sturdy, lightweight bridge flooring. It installs quickly and 
easily with few interruptions. The filled type is available in units 6’ wide and up to 49’ long 
that apply directly to stringers on spans from 6° up to 8’ centers. The open type is also 
available for spans up to 4’ centers. 


a = 


‘of 10-gage steel plate bolted to spacers on 6” WF, 842-Ib. steel posts 5’9” long. 
These barriers are rugged. They'll put an effective stop to cars skidding across 
the grass into oncoming traffic. [] USS AmBridge Steel Beam Guard Rail is highly 
visible. It bolts easily but firmly to steel posts and is available in 12’6” and 25’ 
lengths to minimize splicing. Write or contact any one of our offices for literature 
and information on American Bridge Highway Products. 


USS, AmBridge and |-BeamelLok are registered trademarks 


General Offices: 525 William Penn Place, Pittsburgh, Pa. American Bridge 
Contracting Offices in: Ambridge « Atlanta « Baltimore e Birmingham e« Boston « Chicago « Cincinnati 
Cleveland « Dallas « Denver « Detroit « Elmira « Gary « Harrisburg, Pa. « Houston e Los Angeles Division of 


Memphis « Minneapolis « New York « Orange, Texas ¢ Philadelphia ¢ Pittsburgh e« Portland, Ore; United States Steel 


Roanoke « St. Lowis « San Francisco « Trenton e« United States Steel Export Company, New York 
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“ZYTEL"* 31 INSULATOR 


Protect your services from electrolytic corrosion 


NEW MUELLER: 


INSULATED 


‘Here's a simple, effective means of insulating your NOW AVAILABLE... 

services from house piping to reduce pipe deterioration. %" H-10871 Insulated Straight Meter 
Zytel” 31 nylon insulator prevents metal-to-metal ' ‘a 

contact — wraps completely around flanged end to insure Coupling with %” Outside |.P. Thread 

more effective insulation. Other construction is the same 

as Mueller’s H-10890 Water Meter Couplings. They can inside and out. 

be quickly and easily installed...usually on the inlet side - 

of the meter...in a normal manner. A regular meter " H-10871 Insulated Straight Meter 

coupling on the outlet side completes the setting. Coupling with 1 Outside |.P. Thread 
Performance of this water meter coupling has been on Tailpiece — Tailpiece machined 

assured through extensive field and laboratory tests. inside and out. 


on Tailpiece — Tailpiece machined 


‘a Registered trademark of the DuPont Company 


MUELLER CO. 
@ Write for complete information on these DECATUR, EEE. 


exclusive new couplings and other items in Mueller's ‘ a mmm Factories ot: Decatur Chattanooga, Los Angeles 
full line of quality meter setting equipment : In Canada: Mueller, Limited, Sornia, Onterio 
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A 
pound 
of cure 

os Ae 
costly 


Replacement of ailing, disintegrating sewers ' is costly. It hurts in the tenderest place: 
the voters’ pocketbooks. You can easily e prevent such troubles, if you INSIST that all 
sewer pipe be guaranteed by its maker. Insist on the pipe that is guaranteed against failure 
or impairment of service from the attack of sewage, sewer gas, industrial wastes, acids or 
alkalies. If you don’t get such a guarantee, refuse to buy. Amvit Jointed Clay Pipe is strong 
and rigid, can’t sag or bend. The plastic joint, like the pipe, is acid resistant. And, roots cannot 
enter this tight compression joint. Acid-laden, high temperature sewage, discharged from 
washing machines and garbage disposal units will not bother Amvit Jointed Clay Pipe in 
any way. Neither will the abrasive action of sand or gravel. For more information on how 
Amvit can help cut sewer project costs, write or call American Vitrified Products Company, 
National City Bank Building, Cleveland, Ohio, or our office nearest you. 
SINCE 1848 

AMERICAN VITRIFIED PRODUCTS COMPANY >: CLEVELAND, OHIO 


Piants Across the Nation: Brazil, indiana + Chicago, Illinois + Cleveland, Ohio + Crawfordsville, indiana + Detroit, Michigan + East Liverpool, Ohio 
Grand Ledge, Michigan + Lisbon, Ohio « Los Angeles, California + Milwaukee, Wisconsin * Somerville, New Jersey * South Bend, indiana + St. Louis, Missouri +* Whitehall, Illinois 
Regional Offices: Cleveland, 10 1-6750 + Chicago, ST 2-5243 « Detroit, GA 1-1940 + Los Angeles, EL 9-4535 + Milwaukee, HO 6-4990 + Somerville, N.J., FO $-4378 + St. Louis, HA 9-5400 
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ASPLUNDH CHIPPERS 
CUT COSTS! 


With an ASPLUNDH CHIPPER you can: 


Save 75% of your loading and hauling costs— 
4 Truckloads of brush equal 1 of chips. 


Reduce disposal time, labor and equipment to 
an absolute minimum 


Speed clean-up—free men for more 
trimming time. 


Eliminate burning problems and dump costs. 


Provide income—a ready market exists for 
chips. Used for mulching, erosion control, 
walks, etc., and by nurseries, farms and zoos. 


No wonder Asplundh Chippers are the fastest- 
selling, most often specified chipper on the 
market today. The fact that you can chip more 
brush faster at less cost with an Asplundh Chipper 
has been proven by the largest tree company in 
the world. It is by far the best chipper you 
can buy. 


Write today for full details. 
Better—ask for a prompt is PN. 


demonstration without obli- ~ 4 6) we 
gation. _ 


ASPLUNDH CHIPPER COMPANY 


Hamilton St., Chalfont, Pa. 
By Actual Test the Fastest Chipper Made 


Ed Cleary Says: 


Let's Do the Obvious 
Let's Get Going 


EDWARD J. CLEARY 
Diplomate, American Academy of Sanitary Engineering 


Cincinnati, Ohio 


ITHIN THE halls of Congress, and outside as 

well, there is swelling impatience with what 
is termed “lack of progress” in water-pollution con- 
trol. Congressional dissatisfaction is manifested in 
proposals that range from increasing federal subsi- 
dies for municipalities to a revamping of administra- 
tive relationships, notably with regard to activities of 
the Public Health Service. Equally vociferous are 
the criticisms originating on the local, state and 
regional scene. 

Painful as this must be to those who have been 
working assiduously on the problem—and with some 
notable achievements to their credit—the prevailing 
popular view is that very little is being accomplished. 
This state of affairs compels examination by the 
sanitary-engineering profession, at least by those 
who are engaged in the administration of pollution 
control. 


Reasons for a Dim View 


In probing reasons why the public should harbor 
such a dim view of the situation one might suggest 
this probability: The public is concerned with a dif- 
ferent—and more obvious—set of values than the 
professional in gauging progress or the lack of it. 
It matters little to the citizen, for example, that the 
BOD load to a river may have been reduced by 85 
percent when he can see, for example, the discharge 
of blood from an abattoir or some other revolting 
reminder of pollution. And it is small comfort to 
the members of a yacht club to be informed that 
industries upstream have succeeded in curbing the 
discharge of suspended solids when their river is so 
covered with an oily film that a scheduled regatta 
must be called off. 

Examples of obvious pollution such as these are 
not infrequent, even in those areas where regulatory 
agencies are doggedly pursuing a systematic and 
comprehensive program of control. With only limited 
manpower and resources a regulatory agency must 
make a choice of priorities—and the discharge of 
blood from an abattoir may be judged to be of 
secondary consequence compared to the agency’s 
overall objectives. But is it? Not by the standards 
employed by the public! The public is basing con- 
clusions on what is seen and smelled, and not on 
such sophisticated parameters as coliform-index 
numbers, 

This prompts the question: Would it not be ad- 
vantageous for regulatory agencies to shift emphasis 
from some of the slow-moving, comprehensive types 
of effort in favor of dealing more aggressively with 
the immediate problems of correcting obvious pollu- 
tion? It should require no river surveys, statistical 
evaluation of data and the preparation of detailed 
reports to curb the discharge of oils and scums and 
color-producing effluents. If it does, then something 
is wrong with the laws on pollution control or with 


PUBLIC WORKS for January, 1961 





PRIMASY AND SECONDARY SETTLING BASINS 
at O. N. Stevens water filtration plant, Corpus 
Christi, Texas, are equipped with Link-Belt Series 
“S” Circuline sludge collectors. This new 48-mgd 
plant can handle a 50% surge easily, 100% in 
emergencies. 


Four series of LINK-BELT Circuline collectors 


offer positive sludge remova 


There's a design to fit 
any requirement of 
tank capacity or construction 


Ts RE’s no problem of septicity in set- 
tling tanks where Link-Belt Circuline 
collectors are used, Traveling smoothly 
SERIES “S" — specially designed SERIES “R" — available in models and gently, they assure minimum disturb- 
for square and rectangular tanks. As for bottom feed, side feed or cross ance of flow and the greatest possible con- 
collector revolves, pivoted arms on flow applications . . . in a wide centration and removal of solids in least 
ends of rakes adjust to thoroughly range of sizes. Pitched blades gen- time 
remove sludge from basin corners tly convey sludge to center of tank. : — . , , 
This efficiency is typical of all the equip- 
ment in the complete Link-Belt line for 
water, sewage and industrial liquids treat- 
ment. And it testifies to the value of Link- 
Belt’s more than 35 years’ experience in 
late amet . . . 
-« ss sanitary engineering. 


. oe Link-Belt will gladly work with your 
= ~@ om : consultants and chemists on any treat- 

Pine Mites, : ment problem. Call your nearby Link-Belt 
office. Send for Book No. 2546. an 


> . ES | io Rs 
SERIES “‘T"’ THICKENER — for rugged SERIES “C"’ — uses simple, positive z 
duty. Similar to “R” collectors ex- traction drive to rotate bridge 


‘ »> Gq 
cept for heavier design. Furnished Slow-speed straightline collector, mt 
with fixed rake and automatic or with long-wearing, corrosion-resist- 


manual lift types. ant qhaste, semoves ude. SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. Sanitary Engineering Regional Offices—Colmar, Pa., Chicago 9, Kansas City 8, 
Mo., San Francisco 24. District Sales Offices in All Principal Cities. Export Office, New York 7. Representatives Throughout the World 
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Built exclusively to 


cut the 


cost 
of ceag grass 


oe 8 


Worthington move F tractor 
with 7 Gang Wing-Lift Mowers 


The Worthington Model F tractor is made specially and 

exclusively for mowing and is the only tractor of its 

kind with out-front cutting units. 

¢ All mowers operate ahead of all wheels for cleaner, smoother cut, 
with no wheel marks. 

© Safe and efficient—operator can see all units forward. 

© Allows closer trimming and reduces overlap—a real time-saver. 

¢ Itaccommodates 3, 5 and 7 gang mowing units. Individual hydraulic 
unit lift provides flexibility for wide area or close quarter operation, 
fast transport. 

These are but a few of the outstanding features of 

the Model F that help cut the cost of cutting grass. 

Call your dealer and make a date to demonstrate. 


“y; Jacobsen 


c 
we ie MANUFACTURING COMPANY 
\ 
—_ Dept. PW1 * Racine, Wisconsin 


JACOBSEN MANUFACTURING COMPANY 

DEPT. PWi e RACINE, WISCONSIN 

Please send me the following: 
Complete literature, Model F Worthington Tractor. 
Arrange a demonstration—no obligation. 

Name Title 

Address 

City Zone State 


the attitudes of those who are charged with their 
enforcement. At least, that must be the verdict of 
the citizens who are outraged by what they see in 
some of our streams. And it might be noted that 
millions of citizens who heretofore were far removed 
from scenes of stream degradation are now—thanks 
to the boom in boating and other forms of water 
recreation—intimately posted on conditions. 


West Virginia Faced an Issue 

A good example of giving attention to the obvious 
may be found in West Virginia. Here the State Water 
Resources Commission, which administers pollution 
control, tackled the problem of “black streams” on 
a pragmatic basis. Many West Virginia streams have 
long been famous—or shall we say infamous—for 
carrying coal silt, which was indiscriminately dis- 
charged from preparation plants. For years the 
over-burdened control authorities labored in the 
development of stream classification and related 
elements of a comprehensive abatement program. 

Meantime, the streams became blacker and blacker 
with coal silt. Finally, one of the commissioners is 
reported to have said: “To hell with this planning 
business; let’s stop classifying and start cleaning up 
some of these streams.” As a result the public today 
can see several hundred preparation plants comply- 
ing with state orders to cease the discharge of coal 
fines. Incidentally, the coal operators should have 
no reason to be unhappy—at least one of them is 
salvaging daily up to 500 tons of coal formerly 
washed downstream. 

Speaking of coal fines, one should not be unmind- 
ful of the clean-up of the Schuylkill River about 
ten years ago. And those who have been deprecating 
progress in pollution control apparently have for- 
gotten what was accomplished by the Sanitary 
Water Board of Pennsylvania in bringing about the 
restoration of this river. Not only have unsightly 
coal-discharges been stopped and removed, but this 
action paved the way for curbing other forms of 
pollution as well. 


Accentuate the Positive 

In recalling the Schuylkill clean-up—and some 
other rivers in our nation might likewise be cited 
as having benefited from the conscientious efforts of 
state regulatory agencies—it should be remarked 
that few articles in the popular press have given 
cognizance to the positive aspects of pollution abate- 
ment. Instead, the public is being liberally exposed 
to the gloom-and-doom theme. It is fact, of course, 
that the problems of pollution control are great in 
magnitude and costly to cope with. But this does 
not gainsay that they are being ignored, nor that 
little is being accomplished. Simply to examine the 
sewage-treatment budgets of thousands of municipal 
public-works devartments conveys a contrary view. 

It seems odd, too, that among the sanitary- 
engineering profession the preferred approach in 
addressing the public on pollution control is to stress 
the negative. Perhaps this is the unhappy outcome 
of too much frustration in carrying out the task. 
Or it might stem from the belief that such an ap- 
proach is the only way to win sympathy and sup- 
port for the cause espoused. Whatever the reasons, 
the results have not inspired public confidence. 

And so today we have an aroused public clamoring 
for leadership in meeting the problems of water- 
pollution control. And the burden is on the sanitary 
engineer to measure un to this challenge. Tempting 
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BEFORE 


TroyTourf accomplishes the impossible in just 18 days! 


How Troyturf—the modern, guaranteed method to 
grow grass— answered the need at Freedomland! 


Freedomland’s problem was to grow a lasting 
stand of grass quickly. They chose the modern 
way to produce a quick growth of lush grass 
in their “impossible” locations... locations 
such as gulleys... embankments and ravines. 
They chose Troyturf. 

Troyturf is a scientifically formulated living 
“blanket” of grass containing seed, mulch, 
fertilizer, pH control — all the nutrients needed 
to provide quick, sure growth anywhere. 

All you do is roll it out, tamp down the 
edges, then water. Troyturf does the rest — 
growing even on 85° embankments and in 
subsoil. 

Moreover, Troyturf is Troy-tested and certi- 
fied for performance anywhere, since it can be 
“made to order” to suit your site and soil. 


Horticultural Products Division 


Get the facts now. Learn about the wide 
range of formulations available...of successful 
uses by highway departments and others. Send 
for complete information and sample today. 


TWO MONTHS LATER! See how thick 


Troyturf growth ialibited weeds 


TROY BLANKET MILLS Trey. New Hampshire 


Address inquires to: 200 MADISON AVENUE, NEW YORK 16, NEW YORK 
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Keep pavements bare 
all winter with 
Solvay Calcium Chloride 


—SALT MIXTURES 


. This winter use the method of 

leading turnpikes that achieve 

“no shut-down” records de- 

spite the severest weather. 

Combine Solvay® Calcium Chloride with salt. Make sure 
you have ample stocks on hand, at money-saving bulk 
rates.* It can be stored alone, or mixed with salt, outdoors 
under tarpaulin covers, in indoor sheds or covered bins. 


Bulk handling of Solvay Calcium Chloride is a one-man 
operation, both in loading and application. It can be used 
economically by large and small highway departments. 


Calcium chloride-salt mixtures are effective at all tem- 
peratures and humidities, While salt’s best range is 25- 
32°F., calcium chloride speeds melting at all tempera- 
tures, even down to below zero ... provides the moisture 
salt needs to act. Calcium chloride liberates heat as it 
melts ice, which helps salt work faster. When you combine 
the two, applications can be lighter and less frequent. 
This reduces chemical consumption and lowers cost. 

For instant skidproofing of icy surfaces, treat abra- 
sives with Solvay Calcium Chloride. They hold fast in 
wind and traffic at all temperatures. 

*Also available in moistureproof bags. 


Write us now. Request “ice contro! data.” If 
you are interested in applying bulk handling to 
your set-up, ask for a Solvay representative to 
call. No obligation! 


llied 


hemical | 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


SOLVAY branch offices and dealers are located in major centers from coast to coes!. 


58 


as it is at this point to conclude with a clarion call 
for the profession to exercise “boldness and imagi- 
nation” in meeting the challenge, candor compels 
something a little more earthy, such as: Let’s do the 


cbvious. 





Engineering Notes 








Cost of Laying Water Pipe 


The 106th annual report of the Water Bureau of 
the Hartford, Conn., Metropolitan District Commis- 
sion (work on the water supply began in 1853) 
gives cost data on water main construction for 1959. 
The cost for 846.6 ft. of 6-in. pipe laid in walk area 
and through private property was $8.433 per foot; 
6-inch pipe laid in 1955 cost $6.050 per foot and that 
laid in 1950 cost $3.756 per foot. The cost per foot 
for 12,930.6 ft. of 8-in. pipe was for 1959, $6.436; 
for 1955, the cost per foot was $5.046 and for 1950 it 
was $4.360. For 12-inch pipe, of which 21,371.3 ft. 
were laid in 1959, the cost per foot was $7.0203; for 
comparison, 1955 and 1950 costs were $6.995 and 
$6.480. For the 4,449.5 ft. of 16-inch pipe laid in 
1959, the cost was $12.260 per foot; comparable costs 
for 1955 and 1950 were $10.697 and $9.456. The foot- 
ages of the various sizes laid in 1955 and 1950 are 
not available. 


Great Lakes Basin-Illinois Waterway 
Antipollution Survey 


A six-year antipollution study of the United States 
portion of the Great Lakes Basin-Illinois waterway 
has been started by the Division of Water Supply 
and Pollution Control of the Public Health Service. 
A Congressional appropriation of $500,000 for the 
first year will be used for an inventory of all points 
of inflow into the Chicago River and connecting 
waterways, measurement and analysis of municipal 
and industrial wastes discharged and determination 
of the effects of such discharges under various con- 
ditions of flow. A 40-man staff will be located in 
Chicago under the directorship of William Q. Kehr. 


Agadir Earthquake and the Water Supply 


Following the disastrous earthquake at Agadir, 
Morocco, last spring, an examination of the water 
supply system was made by officers of the CEC, USN 
The water distribution system in the central part of 
the city was destroyed, many mains having been 
broken. The two wells which provide the city with 
water were not seriously damaged, and some of the 
pumps and the chlorinating equipment were found 
in working order though the pump house was badly 
damaged. By closing off the broken mains, safe water 
could be delivered to portions of the city where 
mains were not badly damaged; and temporary lines 
were laid to serve other areas 


Lightweight Brick 
Recent experiments by the Structural Clay Prod- 
ucts Research Foundation have developed a light- 
weight clay aggregate which, when mixed with regu- 
lar clay and made into brick, results in a brick nearly 
40 per cent lighter while providing sufficient strength 
for construction. 
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about flooded streets 


You'll hear few complaints 
...if you handle drainage problems 
the way Deuel County, Nebraska, 
does. Deuel County avoids the prob- 
lems with a continuing drainage- 
correction program. And a key tool 
in the program is the County’s big, 
fast LW POWER-Flow® 550 grader. 


This 145-hp grader, equipped with 
torque converter, drives to trouble 
areas at speeds up to 26.4 mph. 
Here, corrective measures may re- 
quire the “550” to clean drainage 
ditches ...dig new ones...or re- 
grade a section of road, as was the 
case in the job pictured below. 
Whatever the grader job...be it 


tough construction or maintenance 
...Deuel County’s POWER-Flow 
550 completes them at top efficiency. 


“Has no comparison for 
power and maneuverability” 


Deuel County officials are en- 
thusiastic about their LW 550. Says 
County Commissioner Allen South- 
ard, “This grader is the best we’ve 
ever had...it has no comparison 
for power and maneuverability. It 
has everything we will ever need in 
a grader!” Adds Ariel H. Clark, a 
veteran grader operator of over 37 
years, “This ‘550’ will do anything 
we ask of it...and it will do the 
job right ...and fast.” 


Will you be deluged with calls 
and property? 


Taxpayers’ dollars go further when 
you handle road-maintenance and 
construction jobs with modern LW 
graders. These graders have the 
high speeds and work advantages 
that let them complete more work 
faster than any comparable grader. 
Let us prove our claims with a 
demonstration of any one of the 7 
LeTourneau-Westinghouse models, 
85 to 190 hp. Ask for free grader 
bulletin, “More for Your Money”’. 





A drainage-correction job recently handled by 
Devel County's POWER-Flow 550 at Big Springs, 
Nebraska, required regrading 170 ft. of street 
so woter run-off will not flood private prop- 
erty. Here operator Ariel H. Clark strips ex- 
cess material into o windrow for easy removol 
by the County's LW D Tournapull® scraper 
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LETOURNEAU-WESTINGHOUSE COMPANY, 


Where quality is a habit 


PEORIA, ILLINOIS 


A Subsidiary of Westinghouse Air Brake Company 
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PURIFICATION 


Water Supply and Purification 
By W. A. Hardenbergh 


changes introduced in this 
latest edition are the following: The chapters 
on ground water, on filtration, and on laying 
pipe and maintaining lines have been almos! 
ompletely rewritten; the chapters on pipe con 
juits and on disinfection have been revised t 
I the material in them up-to-date; and a 
been added on fluoridation. 
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This new process, developed and designed by Chemico, i 
__ assures significant savings in the construction and ' 
operation of plants to produce Teter) and solid ALUM. 
Using a horizontal! autoclave for the pressure acid digestion 
. of ore, normal three-day processing time is cut to three hours. 
In addition, the process can utilize a relatively coarse 
bauxite feed (plus 8 mesh), with further savings 
Tam se] 01) olasl-1ah @-laleme)el-1e-)¢ls) me el) ee Efficient, compact 
package plants to produce as little as 3 tons per day ; 
of ALUM are available. Other single units to provide 
up to 120 tons per day can be provided. 


ALUM plants now Tame) o\-1¢-}elelamor-lam-leel( 111 -) 
considerable savings in process time and process costs 
by changing over fo Chemico-designed autoclaves 
when present batch digestors need replacement. 


; \ The new Chemico ALUM process has the following advantages: 


' LOWER PLANT INVESTMENT COSTS 
UTILIZATION OF LOWER GRADE ORE 
PROCESS TIME CUT FROM 3 DAYS TO 3 HOURS 
a 30% LESS SPACE REQUIRED 
SMALL PACKAGE PLANTS AVAILABLE 


— 


Direct all inquiries to CHEMICO, DEP’T *'A’’, at the address below. 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


CHICAGO ~ DALLAS - PORTLAND, ORE. TORONTO LONDON PARIS JOHANNESBURG TOKYO 


POKER? 


Play to win! 


How would 


you play 
these hands ? 


In coming months 
we'll discuss how 
most “experts” (steady 
winners) would play 
the above hands in 
draw poker, jacks or 
better to open, 6 or 7 
players in the game. 


Every hand involves 
some basic principle 
of good poker playing. 
Simple rules, but ones 
which are most often 
violated by most good 
losers. Of course, fol- 
lowing the rules is no 
guarantee you'll win. 
But, you should win 
more often. 


Ford is not recom- 
mending that you 
gamble. But if you do 
play poker for money, 
chalk or marbles... 
or for that matter, just 
for the fun of it, you'll 
probably enjoy the 
game even more when 
winning. 


In the same series, 
we'll be telling you of 
another way to win 
with Ford, and with no 
gamble at all: simply 
by using Ford tractors 
and equipment to 
help solve the prob- 
lems of your job. 


Next month, for in- 
stance,we’ll announce 
a cash-money offer 
which so far as we 
know has never before 
been made in this 
field. Watch for it. It 
could be worth more 
to you... well, maybe 
more... than a royal 
flush! 

Tractor and Implement Div., 


Ford Motor Company, 
Birmingham, Michigan 


TRACTORS 
EQUIPMENT 

















Claim for Additional 
Compensation by Contractor 


Walla Walla Port Distr.ct v. 
Paimberg, 280 F. 2d 237, a State of 
Washingion case decided by the 
United Sta.es Court of Appeals on 
June 13, 1960, was an action by a 
dredging contractor against a mu- 
nicipal corporation for additional 
compensation. 

In its engineering specifications 
for a dredging contract at the s‘te 
of the flooded town of Attalia, 
Washington, the municipal corpo- 
ration stated that the material to be 
dredged was anticipated to be sand, 
silt and fine gravel. Upon inquiry 
by plaintiff of the consulting engi- 
neer for the municipal corporation, 
the consulting engineer failed to 
disclose to him knowledge and in- 
formation relating to the presence 
of rocks and boulders. 

Plaintiff submitted the low bid 
and was awarded the contract 
After commencing performance of 
the contract, he encountered dif- 
ficulty in dredging operations be- 
cause of the presence of cobbles 
and boulders, an asphalt paved 
roadway running through the area 
to be dredged, trees, telephone poles 
which had been cut off below water 
level, fence posts, wire, etc. Plaintiff 
claimed extra compensation because 
of these difficulties. 

The court held that, under Wash- 
ington law, the contractor was en- 
titled to rely on the implied repre- 
sentation of the municipal corpo- 
ration that it had fully disclosed to 
the contractor all relevant informa- 
tion in its possession concerning 
subsoil conditions. The court there- 
fore allowed the contractor's addi- 
tional claim of $33,920. 


Removal of Snow and Ice 


Hartley v. Tacoma School Dis- 
trict No. 10, 354 P. 2d 897, a State 
of Washington case decided August 
18, 1960, was an action by a pedes- 
trian against the city for personal 


injuries suffered when the pedes- 
trian fell on an ice and snow-cov- 
ered sidewalk in front of the en- 
trance to the school, on an arterial 
street, near the shopping area. 

An ordinance required the school 
district to clear the sidewalks cross- 
ing its property. The court held that 
the city was entitled to wait a rea- 
sonable time to see whether the 
school district would remove the 
snow and ice, before the burden 
was cast on the city to remove it 
within a reasonable time. However, 
it was proper for the jury to find 
as they did that the city had had 
sufficient time between the last 
snowfall (which occurred on a 
Tuesday) and the time of the in- 
jury (the following Monday). 

The judgment in favor of the 
pedestrian was therefore affirmed. 


Competitive Bidding 

Armaniaco v. Borough of Cress- 
kill, 163 A. 2d 379, a New Jersey 
case decided July 11, 1960, was an 
action by a taxpayer to set aside a 
resolution of the borough awarding 
a construction contract with respect 
to a section of the municipal sewer 
system. 

The specifications required each 
bidder to submit unit price bids on 
34 of the 35 items involved in the 
work to be done. The quantities re- 
quired for the items were estimated 
in the specifications. The total price, 
computed by multiplying the esti- 
mated quantities by the unit price 
bid, formed the basis for a compari- 
son to determine the low bidder. 
The “Information for Bidders” pro- 
vided, “Any bid which, in the 
opinion of the Engineer, is obviously 
unbalanced, may be rejected.” 

The bids by Stamato included cer- 
tain items which were bid at clearly 
nominal prices. He was the low bid- 
der, and the next lowest bidder pro- 
tested. However, since it is settled 
that an unsuccessful bidder has no 
standing to attack the specifications, 
this protest was dropped. 
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The plaintiff in the present case, 
a taxpayer, attacked the validity of 
the award of the contract on the 
ground that Stamato’s nominal bids 
constituted unbalanced bidding. It 
was conceded that there was no 
fraud or collusion between Stamato 
and any of the borough officials. 

The court pointed out that an un- 
balanced unit price bid (i.e. where 
one or more of the items does not 
carry its share of the cost of the 
work and the contractor’s profit) 
are susceptible of fraud and collu- 
sion (in case the estimates in the 
specification are intentionally inac- 
curate). It also carries the addi- 
tional danger that the successful 
bidder can take his profit out of his 
early payments on the job and fail 
to complete the items on which he 
made nominal bids. The court held, 
however, that unbalanced b‘dding 
does not in itself invalidate a bid 
or a contract let under it, unless 
the specifications so provide. 

In the present case, the Engineer 
may have had a right to reject the 
bid because of unbalanced bidding, 
but he was not required to do so. 
And since there was no actual fraud 
or collusion, the award of the con- 
tract was not illegal on this ground. 

The court held, however, that a 
fixed price of $42,000 set in the 
specifications for rock excavation 
was invalid, even though it was 
practically impossible to determine 
the amount required to be removed. 
Such an important item must be 
subjected to competitive bidding 


Conference on Parking 

A conference on parking will be 
held at Georgia Tech., Atlanta, 
Georgia, May 18-19. This will be 
sponsored by the School of Civil 
Engineering and conducted by the 
Department of Short Courses and 
Conferences, Georgia Institute o! 
Technology. Further information 
from Director of Short Courses an‘ 
Conferences, Georgia Tech, Atlan’a 
13, Georgia. 


Road and Street Mileage 
in South Dakota 

There are 92,907 miles of roads 
and streets in South Dakota. Of 
these, 89,412 miles are rural roads 
and 2,685 miles are city streets. Of 
the city streets, 224 miles are a part 
of the State Trunk system and 276 
miles are extensions of local roads. 
The State Trunk system totals 7,- 
256 miles; the County highway sys- 
tem 20,316 miles; and the Township 
system 43,700. 
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EW! 
PIPE 
INSPECTION 
BY TV 


The only real 
pipe inspection 
improvement 

= since 1867 
A 


























N.P.R.C.’s mobile trailer 
for closed circuit TV viewing 





WHAT This cut-away view of a pipe shows how the camera is dragged by a 
1000-foot steel rod through a leaking section of sewer or water 
pipe. When a leak shows up on the TV screen, the operating technician 

AN IT stops the camera and pinpoints the exact location of the leak. 
DO? 


% Go through a pipe a 
wee 
as small as 4” eye 4 ont stretch of 


% Make inspection TV. Bids § r loc mo system 
an 








Make a permanent 
film record 


% Save you 
hundreds of 


man hours 


% Save you 
thousands of dollars 


ational Power Rodding 
Corporation 


@ CALL COLLECT MOnroe 6-7700 


1000 SOUTH WESTERN AVENUE + CHICAGO 12, ILLINOIS 























City of Binghamton sees clear water ahead for a full generation 


Westinghouse Powers-Up New Filtration Plant 
to Meet Rising Demands of Next 30 Years 


Present population: 85,000—growth reaching at least 105,000 by 1975. This is the future for Binghamton, 
booming city in upstate New York. With this fact in mind, planning of their new 4,000,000-dollar filtration 
plant accented expandability for rapidly increasing water demands to 1990. 

Westinghouse has provided a power distribution system that will assure this objective. With present pumps 
and treating equipment, total capacity is 31,000,000 gallons per day. Plant capacity can be expanded 50% 
during the 30-year period without additional substation, bus or switchgear equipment. Beyond basic flexibility, 
the electrical equipment will be called upon for absolute, 24-hour reliability for this projected long life span. 
Westinghouse power components are coordinated to work together, and will fulfill this objective also... 
dependability, with minimum servicing or maintenance. 

For look-ahead electrical planning and products to match, call 
your Westinghouse representative, or write Westinghouse Electric Westinghouse 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

You can be sure... if it’s Westinghouse. 


1. The Susquehanna gives up its water 
... Pipe gallery located under the filter 
operating floor houses raw water, back- 
wash and waste water lines, control 
piping and valves, 

2. Strength, beauty and simple utility 
. .. Plant exterior is finished in blue 
glazed brick, yellow porceiain enameled 
steel panels, anodized aluminum trim. 
3. Utilized plant control... Main distri- 
bution center for new plant provides 
power to motor and auxiliary feeder 
circuits. Fed by 4000-ampere ventilated 
low-impedance bus duct, board consists 
of (right to left) plant service trans- 
former and power panels; 480-volt 
switchboard with incoming line and 
motor feeder breakers of reliable DB 
design; control panels including flow 
and pressure indicators, gauges and 
master indicating lights to show status 
of all plant operating equipment. En- 
tire unit was assembled by Westing- 
house and delivered complete and pre- 
wired for fast, easy installation. 

4. Mr. G. E. Rickard, Water Superin- 
tendent, checks ammeter reading at in- 
coming switchgear and master control 
board with Mr. R. C. McNamara, City 
Engineer, who supervised over-all con- 
struction project. 

5. Dependable power for 30 years... 
G. E. Rickard and R. D. Batley, West- 
inghouse Sales Engineer, discuss one of 
three Westinghouse SL transformers 
in plant outdoor substation. Present 
bank capacity is 2500 kva—future up- 
rating to 2875 kva is possible through 
provisions for addition of forced air 
cooling. Westinghouse transformers 
feature exclusive Insuldur® insula- 
tion and Hipersi® grain-oriented 
steel cores to give extended life and 
higher efficiency. This substation, fur- 
nished by Westinghouse, also includes: 
15-kv, 600-ampere, 100,000-kva IC oil 
circuit breakers; Type V disconnect 
switches; Type S station service trans- 
former; main low-voltage bus as well 
as the integrated steel structure. 
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Filtration Plant Powers-Up for Next 30 Years 


(cont'd) 


OwNER: City of Binghamton 
GENERAL CONTRACTOR: Smith-Howard and Sprague, Binghamton, N.Y. 
ELECTRICAL CONTRACTOR: Lord Electric Co., Inc., New York, N.Y. 
CONSULTING ENGINEERS: Leonard S. Wegman Co., New York, N.Y. 
Alexander Potter Associates, New York, N.Y. 
ELECTRICAL DISTRIBUTOR: Westinghouse Electric Supply Co., Long Island City, N. Y. 


6. Compact, expandable motor control . . . These Westinghouse units, together with the lighting panel- 
board (door open), centralize control for all auxiliary equipment in the chemical building. Motor starters 
serve mixers, drives, pumps. Thirty-kva transformer, feeding panelboard, completes assembly. Blank 
sections, at left, permit future additions. 

7. Control for added capacity ... Starters for high lift pumps include two new Westinghouse reduced 
voltage autotransformer types to complement several starters moved from original plant. Control 
accessories were added to modernize these—thus providing an economical conversion to the new control 
scheme. Westinghouse starters were used to control new 600-hp high lift pump and 125-hp wash 
water pump. 

8. Close cooperation among the consulting engineer, electrical contractor and Westinghouse makes it 
possible for Binghamton to provide for the future today. Seen at left: A. J. Juris and E. J. Young of 
Lord Electric Co.; E. Piller, Westinghouse Electric Supply Co.; P. J. Gallagher, Westinghouse; and 
J. J. Fenley of Lord. 

9. Color and light welcome visitors... Lobby area is handsome with terrazzo flooring, marble paneling, 
mosaic tile stair wells. Westinghouse Mainliner fluorescent luminaries blend with building’s structural 
elements. Average illumination intensity is 90 foot-candles. 

10. Room for more ...C. E. Ahern, filter operator, seen at Westinghouse NLAB lighting panelboard 
which contains normal and emergency breaker sections with spares for future circuits. Flush trim and 
special brass hinges harmonize with architectural detail of plant. 

11. Take water, add chemicals, mix well ... G. E. Rickard and R. D. Batley inspect the slow mix tanks. 
Settling tanks in background provide 3%-hour detention. Entire area is illuminated at night to promote 
safe operation and permit 24-hour observation of flocculation process. 


Westinghouse ~w) 






































683 times 
“around 
the world!” 


In closing months, 99 trucks ran night and day over five test loops to pile up 17 million miles 


Its the great 
NATIONAL ROAD TEST! 


November 30th, test traffic ended in $27,000,000 
pavement test sponsored by the American 
Association of State Highway Officials (AASHO). 


More than 1,100,000 load applications and 
millions of scientific readings were recorded 
before the last truck rolled off the track near 
Ottawa, Illinois. The fleet of trucks included farm- 
size pickups to 54-ton semi-trailers. 

On the test loops, 836 separate sections repeated 
nearly 200 different pavement combinations to 
provide a wide range of measurements. 

Behind this pavement test are the most scien- 
tific methods ever used. Automatic electronic in- 
strumentation and recording equipment assure 
unbiased, reliable findings. 

Administered by the Highway Research Board 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 


of the National Academy of Sciences— National 
Research Council, the National Road Test will 
answer the big questions in today’s highway con- 
struction. Engineers, officials and legislators will 
have invaluable help in designing pavements for 
the Interstate System—and all roads and streets. 


r . "ws rt 


Scientific readings by the millions have been analyzed by 
AASHO computers. “Statistically unassailable” facts on 
modern pavement design will result. 
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HE PRESENT chaotic situation of 

transportation in our metropoli- 
tan areas began with the use of de- 
vices invented by man and the 
abandonment of the creations of na- 
ture. For moving people about, these 
devices are essentially: Railroads; 
private automobiles; buses; transit 
vehicles; and airplanes. 

Originally, each of these devices 
was designed to move people. Much 
of our present day planning has 
degenerated into schemes for mov- 
ing vehicles. The distinction is a 
vital one. For basic purposes, the 
function of each system has grown 
more or less as follows: 


WHAT IS 
THE FUTURE OF 
METROPOLITAN 
TRANSPORTATION ? 


The Railroads, built upon lands 
granted by state or federal govern- 
ments under franchise, were pri- 
vately financed and operated. Their 
income, derived from the fares and 
charges for hauling passengers and 
freight, has been supplemented by 
other-purpose leases of the lands 
held, but has been subject to taxes 
by the municipalities and states. 
Railroad capital must show a return 
of profit to the owners and share- 
holders if the system is to survive; 
circumscribed by Federal regulation 
as public utilities and limited by 
complex union contracts, the rail- 
roads today find the process of 
change a cumbersome business with 
staggering obstacles. 

The Priva‘e Automobile, successor 
to the horse and carriage, starting 
as the rich man’s toy and develop- 
ing into the universal magic carpet, 


is fully dependent on the public 
highway system, built with money 
from gasoline and general taxes in 
the public interest. 

The Bus, corollary to the auto- 
mobile, is also dependent on the 
public highv:y system. Bus line 
franchises to private companies or 
to municipal agencies are generally 
expected to show a profit from fares, 
but contribute toward right-of-way 
only to the extent of licensing fees 
and gas taxes. 

The Transit Vehicle, sometimes 
privately owned but more common- 
ly publicly owned and operated, is a 
captive of the system of rails, sub- 
ways, elevated structures or public 
streets provided generally at public 
expense along specific routes that 
cannot readily be changed. 

The Airp'ane, which is shrinking 
time and space at a rate unmatched 


Sketches courtesy General Dynamics Corporation 


@ THE ULTIMATE in compact cars might be an air-floated platform, 4-ft. wide and 6-ft. long, seating two people. With 
such a vehicle, roadway capacities would be increased, pavement costs reduced and maneuverability for parking improved. 





by any previous conveyance, must 
still be served by ground terminals 
using other forms of transportation. 

Each of these systems has grown 
independently, according to our free 
enterprise motives for profit-making, 
but with sponsorship 
widely varying in extent and with 
the fetters of regulation and control 
vastly different. 


government 


The Changing Travel Pattern 

The growth of the city was given 
direction first by the railroads in 
an age when the largest number of 
passenger-miles were carried on 
shoe leather. Development occurred 
along the radiating railroad lines, 
which brought not only fast travel 
but the transport of freight, as well. 
This auxiliary use soon overtook in 
importance the carrying of passen- 
gers, which became less profitable as 
competition from other forms of 
travel increased. 

With industrialization, suburbs 
grew larger, industry diffused in the 
middle-core areas, and in most 
cities a public transit system was 
needed to carry the increasing vol- 
umes of daily commuters and shop- 
pers. Most of the travel was still 
essentially radial. 

The public highway system, fol- 
lowing the most-travelled routes 
between and through towns, grew 
both radially and tangentially, with 
an intersecting pattern of spreading 
and merging suburbs. The avail- 
ability of this expanding highway 
network started the breakdown of 
the relatively systematic radial pat- 
tern of expansion and travel first 
set by the railroads. 

Now we have the emergence of 
the present day situation, with a 


new heterogeneous pattern stimu- 
lated by the personal venicie on 
the public road superimposed on 
the skeletal remains of the older 
radial geometry. So we find nearly 
as many people heading out of the 
city in the morning as into it, and 
even larger numbers moving in di- 
verse directions from suburb to 
suburb, even completely across the 
heart of the city. With the mobility 
of the private car, there is also an 
increasing trend toward off-peak 
hour travel. Nevertheless, the grand 
rush morning and evening, contin- 
ues to exceed by 3 to 10 times the 
travel at other hours, 
The Place of Rapid Transit 

Can the mass-carrier system be 
revived to mitigate the transporta- 
tions crisis? Obviously, it has limi- 
tations: 1) It cannot carry people 
from everywhere to everywhere, as 
does the automobile; 2) it must 
pick up and unload passengers at 
certain specific places; 3) it must 
operate on a schedule; and 4) for 
economy, it must serve a fairly large 
number of people. 

The first limitation means that 
mass transit cannot substitute for 
the automobile everywhere—only 
possibly on certain routes. The sec- 
ond requires the selection of con- 
venient stations to serve the most 
people, and the stations must pro- 
vide means for transfer to other con- 
veyances. The third means that the 
timing of the vehicle trips and ve- 
hicle capacity must be tailored to 
match the travel desires of the peo- 
ple served. 

Now take a look at the travel 
habits of the people in any metrop- 
olis. It is apparent that there are 


@ PASSENGER STATIONS for the future mass transit system could have spots 
marked along platform to show loading positions when the rail cars are stopped. 


certain travel lines carrying far 
heavier leads than others. These are 
the routes, then, that transit may 
serve. The advantage offered by a 
modern transit system is its ability 
to carry widely varying loads over 
a relatively small strip of land and 
at higher speeds over short dis- 
tances than any other mode of 
travel. For economy of operation, 
the average distance between sta- 
tions is considerably less than for 
the airplane or railroad but more 
than for the bus. 

With such a system come a num- 
ber of benefits. First is the relief 
of the staggering peak-hour traffic 
burden on the highways, which can 
never handle the situation alone. 
Second is the channelized travel 
pattern for an orderly development 
of the metropolis, a function similar 
to that of the veins and arteries in 
a living creature. For a city is in 
truth a living thing, and its growth 
process should be an orderly one. 
The transportation system provides 
the principal channels for its 
nourishment. These channels then 
allow systematic growth without the 
chaotic cross currents fostered by 
undirected flow of vehicles. Trans- 
portation is a regenerative busi- 
ness; it has a feed-back character- 
istic in that the kind and location 
of the transport arteries will, in 
themselves, influence the nature and 
growth of the area they are designed 
to serve 

The kind of transit system that 
will best meet a city’s needs will 
vary with the particular metropoli- 
tan area, its inheritance of present 
facilities, its highways and 
railroads, its suburban population 
distribution and trends, and with 
its topography. A city with a well- 
developed rail network may find it 
economic to exploit such an asset 
to the fullest and to channel as 
many persons through these exist- 
ing rights-of-way as possible. One 
with many wide boulevards and ex- 


transit 


pressways might save millions by 
shoul- 


using the center islands or 
der slopes for a new and radically 
advanced based on the 
guided support principle. 

The influence of topography on 
suburban and industrial develop- 
ment of a community is very 
marked; generally the same in- 
fluences will control the location 
and nature of the ideal transit sys- 
tem. For example, contrast New 
York or San Francisco and their 
islands and peninsulas, hemmed in 
by bodies of water, cliffs and hills, 
with the kind of development on 
the flat expanses of cities like Chi- 
cago. 


system 
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@ HIGH-SPEED mass-transit vehicles of the future might consist of light, aircraft- 
weight cars sliding on an air film over a lower and upper steel guide rail system. 


Therefore, it is not enough to 
idealize the perfect metropolitan 
creature and say that a monorail 
system, for instance, is the universal 
answer. One must start with a me- 
tropolis distorted by geography, his- 
tory and chance, study its living 
components and how they can grow 
best and then fit a suitable trans- 
port system into the teeming ex- 
panse in a way that will serve it 
well. 


Newer Devices for Mass Transit 


The kinds of vehicles that can 
be fitted into such a pattern are 
many, some old and some still un- 
tried: 1) The bus, on public thor- 
oughfares; 2) the bus, on separate 
right-of-way; 3) the high-speed 
trolley; 4) the diesel-electric rail 
car; 5) the rail-bus, a hybrid of 
(1) and (4): 6) the electric ca 
with third rail or overhead power; 
7) the air-supported vehicle, car- 
ried on an air film over a rail sys- 
tem; 8) the 
pended car; 9) the monorail with 
supported car; and 10) the ducted 


monorail with sus- 


fan vehicle, or air ca 

The best type of 
given matter of 
vidual opinion, as well as of en- 
variety will suit 


vehicle for a 
need is a indi- 
gineering. No one 
However, 
completely new system is practical 


all needs wherever a 
and economical for mass transit at 
high speed, attention is being drawn 
to the seventh item in the above list, 
which has been suggested to The 
San Francisco Bay Area Rapid 
Transit District and its advisors 
This system would consist of light, 
aircraft-weight vehicles sliding on 
upper and lower guide rails. The 
weight would be carried on the 
lower box-like rail, under the cen- 
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ter of gravity, with a light guide 
rail for lateral stability directly 
above the cars. The cars would be 
without wheels, sliding on thin 
films of air maintained under pres- 
sure between a series of shoes, or 
skis, and the steel rail surfaces. 

Propulsion would be by air jet or, 
better and quieter, by a magnetic 
field in the lower, supporting rail, 
moving ahead in a manner to pro- 
pel the sliding shoes. The principle 
is the same as that which operates 
a solenoid. This latter propulsion 
system would be fully automatic, 
eliminating all noise and exhaust 
fumes, and would make possible a 
controlled acceleration and decel- 
eration of the cars unaffected by 
the temperament or skill of the op- 
erator who would sit at over-ride 
controls in the front of the car or 
train only for emergency opera- 
tion. 

This feature of controlled speed 
is of surpassing importance, since 
it would permit fast schedules be- 
yond present consideration. Passen- 
ger comfort is affected by accelera- 
tion, which governs the force acting 
upon one’s body. More important 
still, it is affected by the rate of 
change in this force, or the rate of 
(the third 
time 


change of acceleration 
derivative of the distance vs 
relation), which governs the rate 
at which a standing rider must keep 
shifting his weight as a car starts 
forward or slows down to a stop. 
By regulating this rate, it will be 
possible to achieve, with comfort, 
accelerations and velocities that on 
today’s surface vehicles are quite 
impractical. 

Even the few inevitable standing 
passengers would soon adjust to 
the high accelerations because the 


rate would be smooth and consist- 
ent for every start and stop. On 
turns, the lateral inclination of the 
cars would always be perfectly ad- 
justed to the speed and degree of 
curvature by the refined and su- 
perior control made possible by the 
upper guide rail system. It has been 
proven and demonstrated that such 
a system of guidance at points di- 
ametrically opposite the center of 
gravity will provide a smoother 
ride than any other, with less sec- 
ondary motion caused by any slight 
irregularity of the guides. 

The passenger spaces would con- 
sist of European-type compartments, 
with both forward and rear-facing 
seats and sliding doors on both sides 
of the cars to each compartment. 
A narrow aisle would separate the 
rows of compartments on each side 
and provide access between them. 
The schedules and 
cars and trains would be predicated 
on nearly all passengers being 
seated in comfort, as they deserve 
to be. 

To aid rapid loading and unload- 
ing at stations, cars would always 
stop at marked spots along the 
double platforms so that passengers 
could anticipate the locations of the 
many doors when the cars stop 
Small lights above each door would 
compartments that 


capacities of 


indicate those 
have unoccupied seats and similar 
lights would be provided along the 


interior aisles. 


Newer Devices for 
Private Transportation 


Another development is the small 
car. By this term is meant the ulti- 
mate in single or possibly two-pas- 
senger vehicles in the trend we ar‘ 
now witnessing. The forces causing 
this steady increase in the sale of 
small or “compact” cars are inex- 
orable. As vehicle crowding on th 
thoroughfares of the nation in- 
creases, the result is necessarily the 
use of smaller vehicles that will 
allow a better density of human oc- 
of the vast 
pavement spreading over the land 

It is startling to think that the 


present density of people on a busy 


cupancy expanses 0O 


expressway at rush hour is no bet- 
ter than one person for every 2,000 
sq. ft. of right-of-way. Another way 
of putting it would be to say that 
if the expressway cost $5 million 
per mile (in some urban areas it 
may cost five times that), then each 
person sits in solid comfort on his 
private, wheeled divan on a piecs 
of public property worth about 
$14,000. No wonder that the laws of 
economics as well as the desire fo 
better transportation are bound to 
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TYPICAL DRIVER PERFORMANCE AT MAXIMUM LANE CAPACITY 
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DESIGN BASIS: 


PRESENT: Four Lanes; 1.6 Persons per Vehicle 


POTENTIAL: Six Lanes; 1.2 Persons per Vehicle 


FORMULA: 


People per Hour = Lanes x Persons per Car x 


5280 S 
d+l 


Where S = Speed in Miles per Hour 
d = Clear distance between cars in feet 
L = Length of cars in feet 
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@ RELATIONSHIP, for various speeds, of vehicle spacing and passenger capacity 
for conventional vehicles and small vehicles designed for contact without damage. 


bring about a better use of public 
space and money. We see this hap- 
pening in America every day in the 
form of more tiny cars, motor scoot- 
ers and other small vehicles. 
However, it may be that what 
awkward 


we see now are merely 


adaptations of older types of ve- 
hicles, in the same sense that early 
locomotives looked like stationary 
steam engines on wheels. Thus, to- 
day, the bicycle is changing into 
the scooter and the big, six-pas- 
senger, cross-country car has a 
small brother. But for urban use 


what would the ideal vehicle be? 

It might be an air-floated plat- 
form, 4-ft. wide and 6-ft. long, hav- 
ing a seat big enough for two at 
most, with a small compartment in 
front of the foot-space for purchases 
at the local shopping center. The 
upper half would, of course, be en- 
closed with a transparent remov- 
able hood, providing air-conditioned 
protection from the weather. It 
might even be wheel-less propelled 
by a large ducted fan beneath the 
passengers; the shaft and motor con- 
trolled by a swivelled steering post 


that would allow the riders to 
balance above the fan with no more 
difficulty than a cyclist has in bal- 
ancing on two wheels. 

Such a vehicle would treble the 
capacity of a present-day express- 
way. A four-lane expressway today, 
with every car going 50 mph and 
spaced five car-lengths apart, 
would handle about 14,000 people 
per hour. The same expressway, 
with three lanes of these small 
vehicles instead of two in each di- 
rection, and with each car going 
only 30 mph and three car-lengths 
apart, would handle about 46,000 
people per hour. 

The small vehicle would also per- 
mit more economic designs to fur- 
ther increase the use of public- 
right-of-way. For example, our 
Federal Interstate standards for ex- 
pressway design require wide shoul- 
ders and extra space on either side 
of the pavement to accommodate 
the gargantuan passenger vehicles, 
as well as the trucks. Much of this 
extra space could be used for more 
lanes for actual travel. Further- 
more, whereas pavements and 
bridges must now be designed for 
heavy concentrated wheel loads, a 
lighter, air-supported vehicle would 
only require design for the smaller 
vehicle ioad weight distributed over 
its entire base area. Substantial 
savings in the cost per mile of 
roadway would result. 

Whatever form future vehicles 
may take, two things appear cer- 
tain: There is a continuing need for 
individual transportation vehicles in 
America and there is an urgent need 
for improved transportation 
facilities in the big metropolitan 
area. 


mass 


Street Inventory Discloses Needs 
for 20-Year Period 


A major project which was com- 
pleted by the Public Works Dept. 
of Adrian, Mich., during the past 
fiscal year was the street inventory 
analysis. Based on anticipated needs 
for a twenty-year period, the study 
related the present condition of 
streets, curbs and gutters and 
bridges to those future needs. From 
this study, it will be possible to 
formulate plans for the next twenty 
years to insure that the city streets 
are maintained at prescribed stand- 
ards. The majority of the work will 
be maintaining or widening exist- 
ing streets; construction of only two 
new streets is foreseen at present. 
On the basis of the analysis, it ap- 
pears that at least $4 million will be 
required in the next twenty years 
to carry out an adequate program. 
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@ ORSANCO robot monitor has transmitter at top, 
analyzer modules in center and flow cells at bottom. 














@ CENTRAL OFFICE houses the telemeter-receiver. Signals can be 
registered on a strip-chart recorder, a tabulator or by punched tape. 


ROBOT MONITOR 


Keeps Watch on River Conditions 


EDWARD J. CLEARY 
Executive Director and Chief Engineer, 
and 
WILLIAM L. KLEIN 
Chemist-Biologist, 

Ohio River Valley Water Sanitation 
Commission, 

Cincinnati, Ohio 


Presented at a Symposium on Water- 
Quality Measurement and Instrumenta- 
tion at the Robert A. Taft Sanitary En- 
gineering Center. 


EVERAL years ago in an annual 
S report, the Ohio River Valley 
Water Sanitation Commission stated 
it was imagineering a robot mon- 
itor to improve its system of river 
surveillance. This aspiration is on 
the eve of realization. Compo- 
nents of the system are completed 
and there is reason to believe that 


PUBLIC WORKS for January, 1961 


rivers in the Ohio Valley will be 
the first in the world to be under 
continuous, automatic surveillance 
for quality control. 

Components of the Orsanco robot 
system have been under develop- 
ment and test for some three years. 
But the river monitor and surveil- 
lance program of which it forms 
part had its beginnings in 1951. At 
that time Orsanco pioneered the 
concept in pollution-control practice 
of establishing observation stations 
for systematic checking of quality 
and reporting of unusual conditions. 

The present network of 43 man- 
ually-operated stations has had an 
important role in securing more ef- 
fective pollution contro] but it has 
left something to be desired. Water 
sampling and analysis are time-con- 
suming procedures; and it was not 
practical, of course, to maintain 


patrol on a 24-hour around-the- 
clock basis. These and other consid- 
erations stimulated exploration of 
automatic devices to maintain con- 
stant vigilance on river quality. 
This exploration program was for- 
mally organized with these objec- 
tives: Determine the availability 
and applicability of analytical in- 
struments that might be adapted to 
river monitoring; conduct operating 
tests and undertake the design of 
equipment whose features would in- 
corporate the reliability required in 
unattended locations; and evaluate 
the application of telemetering de- 
vices and methods for data-logging. 
From the more than 50 instru- 
ment companies who were contacted 
during initial inquiries, only three 
were optimistic in terms of supply- 
ing instruments that might be suit- 
able for automatic river-quality de- 
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terminations. Automatic  instru- 
ments on the market were designed 
primarily for application to indus- 
trial product quality or process con- 
trol. Many of them could perform 
continuous analyses; but they re- 
quired daily checking and adjust- 
ment. Further, the instruments op- 
erated best with liquid or gas 
streams whose composition remained 
fairly uniform. In contrast, the me- 
dium with which we were working 

-river water—is subject to varia- 
tions in composition and, in addi- 
tion, carries suspended material. To 
add more complications, we were 
seeking instruments that would op- 
erate with precision and without 
checking for at least a week and 
hopefully for as long as a month. 

It was evident also from the re- 
sponses that our inquiry suggested 
an unrecognized potential market 
for instrumentation. The concept of 
an automatic river-monitoring sys- 
tem was a new one to virtually all 
of the manufacturers. 


Experiences and Decisions 

Several promising possibilities in 
instruments ultimately were un- 
covered and placed under test. This 
work was facilitated through a 
happy arrangement with the City 
of Cincinnati Water Works. It was 
possible to locate our specially-de- 
signed trailer laboratory adjacent to 
the municipal water-pumping sta- 
tion, where a direct tap could be 
made to the Ohio River intake. This 
not only assured a continuous source 
of raw river water, but the water 
itself is routinely analyzed by city 
chemists every few hours and thus 
we had data for comparison with 
results from the automatic analyzers. 

At the risk of over-simplification, 
the instruments that received our 
attention might be classified in two 
categories: One group is based on 
the application of photometers. The 
other type employs electrodes or 
transducers. 

Instruments in the photometric 
group operate on principles involv- 
ing measurement of the intensity of 
light transmission. These _instru- 
ments perform either a direct meas- 
ure of the concentration of a sub- 
stance in a solution, or do so indi- 
rectly by measuring the effect of a 
chemical reaction resulting from the 
addition of a reagent. 

Instruments of the electrode or 
transducer type employ sensing de- 
vices that present their information- 
output in the form of a varying elec- 
trical impedance or a_ generated 
voltage signal. The electrode sys- 
tem may consist of a pair of metallic 


plates, or may involve the use of 
permeable membranes and cells 
containing diffusion liquids. 

The Orsanco robot monitor has 
been designed to use electrode and 
transducer-type instruments. One 
factor leading to this decision was 
the probability of monitors being 
located where the replenishment of 
reagents is not convenient 

From the array of ins‘ruments 
that are being tested and placed 
through various stages of modifica- 
tion, seven have been chosen thus 
far for incorporation in the pro- 
totype Orsanco robot monitor. These 
provide for the measurement of: 
Hydrogen-ion concentration, chlo- 
ride ion, specific conductance, dis- 
solved oxygen, oxidation-reduction 
potential, temperature and solar ra- 
diation. All of these instruments 
have been modified so that they fit 
into a standard-size drawer-type 
compartment, which we call a 
module. Thus, the robot monitor 
can be descriptively termed a “mod- 
ular multiple-analyzer.” 


Instrument Design and Circuitry 


Details of the instruments are de- 
scribed by Carl Schneider, who 
serves as Orsanco’s electronics con- 
sultant and who also built the 
equipment, in this fashion: 

Three of the river-quality char- 
acteristics monitored by the proto- 
type robot—namely, pH, oxida- 
tion-reduction potential (ORP) and 


chloride ion—involve the use of 
electrode systems which form elec- 
trolytic cells. For pH measurement a 
glass electrode and a reference elec- 
trode are used; for ORP determina- 
tion a platinum inlay electrode is 
employed with a reference electrode; 
and for chloride-ion measurement a 
silver-silver chloride pressed-billet 
type electrode and a reference elec- 
trode are used. The pH and chlo- 
ride-ion measurements require the 
use of an auxiliary thermo-com- 
pensator to correct automatically for 
temperature changes. All reference 
electrodes are palladium annulus 
reservoir-type electrodes having 
adequate solution capacity for long- 
term, unattended operation. 

Two other parameters being mon- 
itored, namely, temperature and 
specific conductance, involve the ac- 
curate measurement of impedance 
For temperature measurement a 
nickel resistance element enclosed 
in a stainless-steel bulb is used, and 
for conductivity an electrode con- 
sisting of a pair of platinum plates 
is immersed in the river water. 

The monitoring of dissolved oxy- 
gen presents the problem of measur- 
ing a small current through a Car- 
ritt-Kanwisher electrode. This elec- 
trode system includes a silver-silver 
oxide reference electrode and a 
platinum indicator electrode, both 
of which are immersed in a 0.5N 
potassium hydroxide internal elec- 
trolyte. Current flow between elec- 
trodes, when a low DC potential dif- 


@ FLOW-CELL compartment of robot monitor, at bottom of unit, contains a con- 
stant head tank and bored lucite blocks in which the electrode systems are mounted. 








ference exists between them, is a 
function of the amount of oxygen 
dissolved in the water. 

For determination of solar-radia- 
tion index, solar cells are exposed 
on an exterior flat surface. A dif- 
ferential signal is processed through 
circuitry similar to that used for 
dissolved oxygen measurement with 
temperature intro- 
duced as required. 

The unit is housed in a weather- 
proof, stainless-steel cabinet slight- 
ly smaller than a standard 66-in. 
rack panel cabinet, and it consists 
of three separate identical cubicles. 
These cubicles (which are 24 inches 
wide, 21 inches high and 21 inches 
deep) are designed with nesting tops 
and bottoms which permits stack- 
ing them without the necessity for 
bolting. They are fitted with re- 
cessed folding handles on the sides 
and individually are readily port- 
able. The three cubicles contain, re- 
spectively: (a) the flow cells and 
auxiliary items, (b) the analyzers 
and power supplies, and (c) the 
telemeter transmitter. 

An automatic sample-taker is in- 
corporated in the flow-cell cubicle. 
This permits the storing of a quan- 
tity of river water when an ab- 
normality of quality occurs that 
might warrant more detail labora- 
tory examination. 

For the transmission of informa- 
tion from the river monitors to the 
control center in Cincinnati, the 
Minneapolis-Honeywell Company 
designed and built for Orsanco a 
low-frequency multiplex system. It 
includes a telemeter receiver and 
an associated strip-chart for the 
control station, as well as a trans- 
mitting unit to be used with the 
analyzers at each river station. 

The telemetry has been devised 
to interrogate up to 40 monitor sta- 
tions and to record 10 variables 
from each station. Signals are trans- 
mitted over a Grade I intercity tele- 
graph line, the least expensive of the 
wire services available for leasing. 
In order to take advantage of this 
low-cost service the system was de- 
signed with suitable electrical char- 
acteristics. It is designated as a 
system for operation in “% duplex 
time-multiplex mode on a single 
loop in the 0-15 cycle per second 
frequency range.” The cost of the 
service averages 75 cents per mile 
per month, plus a “drop charge” 
for each robot monitor station in 
the system. 

At time intervals, which can be 
pre-determined, the Cincinnati con- 
trol center will automatically inter- 
rogate each monitor station calling 
them in numerical sequence. Each 


compensation 
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@ ANALYZER module contains electronic parts and circuitry for reporting results. 


monitor responds to its coded call 
and transmits signals in orderly se- 
quence that provide data for re- 
cording the quality characteristics 
being measured. 

All of this information is, in turn, 
fed into a data-logger; the encoder 
of the logger is driven by the tele- 
meter strip-chart recorder. The 
data-logging portion of the equip- 
ment was designed by the Datex 
Corporation of Monrovia, Calif., to 
be compatible with the telemetering 
system, Purpose of the data-logger 
is to transcribe telemetered signals 
from the monitors on a permanent, 
tabular form and also make a 
punched-tape recorder. The latter 
will permit handling the data in a 
computer for determination of maxi- 
mum and minimum values, rate of 
occurrence, and other routine evalu- 
ations. 

The resulting tabulation of data 
has been planned to provide an 
overall presentation of river con- 
ditions available for prompt inter- 
pretation, and which will be con- 
tinuously maintained up to date. 
Information from each station is 
tabulated on a single horizontal line 
arranged in vertical columns for 
each parameter being measured. 
Thus the interrogation of all remote 
stations in sequence will provide in 
each column a summary of quality 
variations throughout the length of 
the river. 


Some Philosophic Aspects 


The surveillance and monitoring 
activities are yielding valuable clues 
for a practical assessment of the 
behavior of the river system and 
the performance of waste-control 
fac'lities. The data produced by sys- 
tematic monitoring provides an un- 


paralleled opportunity to match 
actual conditions against predictions 
based on design assumptions. This 
type of evaluation is needed par- 
ticularly in the Ohio Valley, where 
stream regimen is complicated by 
canalization structures, as well as 
the operation of tributary 
voirs for flood control and low-flow 
augmentation. 


reser- 
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Traffic Committee Solves 
INTERSECTION PROBLEMS 


WESTON E. FOLLETT 
Assistant City Engineer 
Oakland, California 


TREET INTERSECTIONS are 
one of the major problems fac- 
ing a department of public works. 
Records of traffic accidents in the 
City of Oakland show that 78 per- 
cent of the accidents occurred with- 
in or adjacent to intersections. 
Studies made by the Oakland Police 
and Traffic Engineering Depart- 
ments also show that on city streets 
the accident rate is 14.15 accidents 
per million miles of vehicular travel; 
whereas, the State Division of High- 
ways, District IV, San Francisco, 
reports that on full freeways, free of 
intersections, the rate is only 1.5 
accidents per million miles of travel. 
In addition to this high accident 
rate caused by intersections, the ca- 
pacity of major city streets is also 
seriously affected by the flow of 
cross street traffic. A comparison of 
a freeway lane capacity of 1,500 to 
2,000 cars per hour with a city street 
capacity of 500 to 700 cars per hour 
per lane forcefully points this out. 
Since the Second World War, 
traffic volumes in the City of Oak- 
land have increased at a greater 
rate than the ability to construct 
new street facilities. It was recog- 
nized that much could be done to 
increase the capacity of our present 
street system by special intersection 
treatment; to do this would require 
the experience, skill and knowledge 
of our best qualified men. In 1953, 
a Traffic Committee was revived at 


@ VIEW looking southeast on East 14th Street at Bond Way. 
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the suggestion of City Engineer 
John A. Morin. (This committee was 
originally established in 1938). The 
committee, which meets weekly, is 
composed of the experts within our 
organization. It consists of the city 
engineer, city traffic engineer, su- 
perintendent of the electrical de- 
partment, street design engineer and 
the police captain in charge of traf- 
fic. 

In 1953, this group tackled the 
problem of traffic congested inter- 
sections. The committee determined 
the locations where the accident rate 
and congestion were the greatest. 
Then the committee designed and 
approved a solution for each of these 
special intersections. During the last 
6 years the committee has success- 
fully reviewed and approved the de- 
sign of over 113 intersection chan- 
nelizations. 

Bond Way and East 14th Street. 
One intersection approved by the 
Committee is located on East 14th 
Street at Bond Way and 46th Ave- 
nue. East 14th Street, a main east- 
west four-lane arterial _ street, 
carried in excess of 660 vehicles per 
hour per lane during peak hours. 
Due to partial completion of a city 
project on Bancroft Avenue, traffic 
on Bond Way was approaching its 
maximum capacity, necessitating 
treatment of this intersection. Had 
traffic volumes permitted, a three- 
phase signal treatment would have 
solved this problem; however, the 
loss of “green time” on East 14th 
Street would have reduced its ca- 
pacity, making this solution impossi- 
bie. To further complicate this 


problem, East 14th Street is a state 
highway, requiring state approval 
of any proposed construction. 

As a solution, the committee pro- 
posed a center median on East 14th 
Street, providing a left turn lane 
into Bond Way, and the reconstruc- 
tion of 46th Avenue southerly of 
East 14th Street, providing a free 
right turn from 46th Avenue into 
East 14th Street, as well as provid- 
ing a direct alignment into Bond 
Way. A two-phase signal provided 
one phase for the East 14th Street 
movement, and the second phase for 
the East 14th Street left turn and 
north bound 46th Avenue into Bond 
Way. (It should be noted that the 
volume of traffic on 46th Avenue 
north of East 14th Street is negli- 
gible.) According to the rules of 
good design, this arrangement 
should not work (and State ap- 
proval was obtained with consider- 
able reluctance on their part); how- 
ever, the project was constructed 
and has been operating successfully 
for over three years. 

Although this writer does not 
advocate variance from the accepted 
standards of street design, ex- 
perience with the treatment of ex- 
isting facilities in situations where 
the cost of additional right of way 
is prohibitive, has indicated that the 
use of sub-standard lane widths, 
weaving lanes and signal installa- 
tions are often justified. It is felt 
that the city’s success in many pro- 
jects is due to the experience of the 
members of the traffic committee. 
Where sub-standard facilities are 
recommended, their effects are care- 


@ MOUNTAIN Boulevard and Calaveras Avenue, looking east. 
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@ FIVE POINT intersection at Doolittle Drive and Hegenberger Road received channelization and traffic actuated signals. 


The six small diagrams show phasing for the signals. 


fully considered and the objections 


are weighed against the benefits 
that could be obtained by a more 
extensive and expensive treatment. 

Mountain Boulevard and Cala- 
veras Avenue. Another intersection 
improved by the Committee was at 
Mountain Boulevard and Calaveras 
Avenue. The completion of Warren 
Freeway in 1959 created a problem 
by discharging the full load of a 
four-lane freeway immediately into 
a two-lane semi-improved city 
street. Prior to the freeway con- 
struction, Mountain Boulevard was 
carrying 9,000 vehicles per day. 
During peak hours, traffic on the 
Mountain Boulevard leg often 
backed up as far as one quarter of 
a mile beyond the intersection of 
Calaveras Avenue. It was realized 
that with the large increase of traffic 
to be created by the freeway, this 
location would become a major 
problem. 

As a solution, a new west-bound 
free right-turn lane was constructed. 
This removed one heavy vehicular 
movement from the _ intersection 
which was then channelized. Moun- 
tain Boulevard is now carrying 23,- 
000 vpd with no back-up. There 
have been no reported accidents 
since its construction one year ago. 
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This record is truly a great accom- 
plishment as the accident rate prior 
to construction was four accidents 
per year. The work was done by 
street department forces at a total 
cost of $3,575. 

Doolittle Drive and Hegenberger 
Road, A third example of the com- 
mittee’s efforts to improve inter- 
sections was a project located at the 
five point intersection of Doolittle 
Drive, Hegenberger Road, 98th 
Avenue, and Maitland Drive. The 
complexity of the intersection, due 
to the street layout, coupled with 
the extremely heavy traffic volume 
on Doolittle Drive, created a prob- 
lem which apparently could only 
be solved by an extensive grade- 
separated intersection. Numerous 
studies were made by the design 
engineer and then reviewed by the 
traffic committee. Ultimate treat- 
ment was considered impractical at 
the time since major changes would 
be required by future construction 
of a state freeway that would paral- 
lel Doolittle Drive. Since Doolittle 
Drive is a state highway, the Cali- 
fornia Division of Highways worked 
with our design engineer in devel- 
oping the final approved plan. 

To provide the necessary storage 
on Doolittle Drive, extra lanes were 


Note that only 98th Avenue traffic is subject to interference. 


constructed on both legs of this 
street as well as left turn lanes. 
Hegenberger Road was widened to 
provide storage as well as a free 
right turn into Doolittle Drive. Traf- 
fic actuated signals were installed 
so that the Doolittle Drive left turn 
movements were individually omit- 
ted when not actuated. These two 
movements varied in volume and 
when there was no demand on one 
of these, the opposing Doolittle 
Drive traffic was allowed to operate 
providing maximum capacity on this 
street. This project was constructed 
by city forces. The total cost of $60,- 
000 was shared on a 2/5 state, 2/5 
city, and 1/5 Port of Oakland split, 
based upon the jurisdiction of the 
five streets entering the intersection 

Several factors have contributed 
to the success of this new traffic 
committee in solving the numerous 
traffic problems that have faced the 
City of Oakland during the last six 
years. The original committee was 
generally unsuccessful as it was 
hampered with public requests and 
public participation. The success of 
this new committee is attributed to 
the fact that the group operates as 
a staff organization using the techni- 
cal ability and experience of each 
member. 
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SEWER INSPECTION 
From an Easy Chair 


“Te. 


+ 7 
@ CLOSED-CIRCUIT television provides that long-sought-after look at the interior of a sewer, even one as small as 8-inch. 


HAROLD S. RUDICH 
President, 
National Power Rodding Corporation, 


Chicago, Illinois 


This article is based on a paper pre- 
sented at the 1960 Illinois Sewage 
Works Operators Conference. 

MOST function of 

sewer system maintenance per- 
sonnel is the job of interior inspec- 
tion. As sewers become old, changes 
may take place, such as misalign- 
ment, deterioration and open joints. 
When these failures occur, it be- 
comes imperative to make a de- 
tailed inspection to determine the 
problem and solve it quickly and 
economically. 

Normally the inspector is not al- 
ways satisfied with what he has ob- 
served. As was said by one of them 
some time ago when told he should 
be able to look through a pipe at 
least a couple of hundred feet, “You 
may be looking, but you sure aren’t 
seeing.” 

It has always been difficult to 
conduct a good inspection of any 
sewer line that a man could not ac- 
tually crawl through. Lamping some 
sewers worked out fairly well as 
long as they were laid in a reason- 
ably straight line and on a constant 


important 
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minor deflection or 
black 


pipelines, the 


grade, but a 
curve can easily 

method. In large: 
presence of gases has been a poten- 


out this 


tial hazard 

Demonstrations have been con- 
ducted in the past by the National 
Power Rodding Corp. for civic offi- 
cials, engineers and others on the 
technique of cleaning 
After several years it became very 
evident that there was a need for a 
more exacting method of inspection 
of both newly-laid and old sewers 

After a number of experiences 
with conducting an inspection by 
pulling a line-sized mandrel] or 
brush through a line we decided to 
try replacing the mandrel with a 
camera to take photographs as it 
was progressing through the sewer. 
A professional-type 35 mm movie 
camera specially modified to take 
single-frame shots was used. But to 
accommodate the camera in a water- 
tight boat and strobe lights and to 
have the entire assembly activated 
from above ground, the equipment 
could be used in sewers only 15 in- 
ches or larger. After a period of use 
of this method certain drawbacks 
appeared. We were faced with the 
problem of not being sure while the 
photographs were being taken that 
every frame was a good shot—for 
instance, we could not be certain 


pipelines. 


that the lighting was functioning 


properly or that the electronic 


activator was operating according 


to the settings. It was necessary to 
been de- 
laboratory 


wait until the film had 
without a 
immediate servicing of 


veloped and 
available fo: 
this special type of film, additional 
delays would occur. 

After a 
experimenting it was deemed pos- 
sible to adapt a television camera, 
hooked up into a closed circuit, and 
built into a small enough housing to 
replace the still-shot camera. The 
smallest television camera was ob- 
tained, rebuilt and installed with in- 
board lighting into a 
5\%4-in. stainless steel tube, small 
enough to pass through 8-in. sewer 
Further miniaturization is being 
investigated to develop a unit com- 
pact enough to pass through a 4-in 
sewer. 

The monitor was installed in a 
field office trailer converted into 
a mobile TV studio. Ten to twelve 
observers can sit in air-conditioned 
comfort while witnessing the pipe- 
line inspection. The viewing angle 
of the camera is such that the mon- 
itor will show just what the eye 
could see if it were possible to 
crawl through the pipeline. The 
phrase “eye to eye with problems,” 
became a reality. 


considerable amount of! 


waterproof 
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The television camera can be 
tualled through the sewer at a rate 
of speed varied as required by the 
inspector with a probable maximum 
distance covered for adequate in- 
spection of 1000 ft. per 8-hr. day. 
The technician at the studio is in 
constant communication with the 
operator on the Power Rodder and 
directs the movement of the camera 
In cases where it is necessary to pull 
the camera back, it is easily done 
with the power winch tag line at- 
tached to the rear of the camera 
case. On command, the camera is 
stopped, backed up or inched for- 
ward to get a better view of a par- 
ticular section of the pipe. 

A Polaroid camera properly ad- 
justed can be used to photograph 
critical views directly from the 
monitor. It is also possible to use 
conventional 35 mm movie film in 
a specifically designed camera 
where a complete and permanent 
film record of the inspection is de- 
sired. 

During heavy rainfall, much of 
the storm water could be carried 
through the sanitary system causing 
trouble at the treatment plant 
Where this occurs, it is compar- 
atively simple to pinpoint the trou- 
ble spots with a closed circuit TV 
inspection. 

As was illustrated in Morton 
Grove, Illinois recently, a section of 
storm sewer in the middle of the 
street was filled with water to sim- 
ulate a storm condition and TV in- 
spection was set up in the adja- 
cent section of the sanitary sewer 
located in back of the curb line. In 
the course of this inspection, three 
house laterals were discovered ad- 
mitting storm water into the sanitary 
sewer at the rate of 150 gpm. This 
condition was occurring in only a 
few hundred feet of parallel sewers 
Based on this rate, it is easily un- 
derstandable what happens in miles 
of sewer systems where infiltration 
is not controlled. 

The method also had advantages 
of allowing preventive maintenance 
inspections to discover pending 
trouble spots; permitting low cost 
repairs before a serious failure de- 
velops; providing a final inspection 
on new sewer, water main or deep 
well casing installations; locating 
buried manholes, inlets and outlets, 
or any other connections to the 
sewer where records have been lost: 
avoiding legal entanglements in 
working on or near private proper- 
ties; spotting illegal connections; and 
permitting several officials and en- 
gineers simultaneously to examine 
the findings and to hold an “on the 
spot” conference. 





A New Look at the 
Substance WATER 


FRANK E. CLARKE,” 
U. S. Naval Engineering 
Experiment Station, 


Annapolis, Maryland 


T IS SAFE to say that everyone 
considers water a genuine neces- 
sity. On the other hand, few on first 
thought would consider it a compet- 
itor in novelty and glamor fo: 
space age wonders like nuclear 
power plants, earth satellites, and 
moon rockets. Perhaps we are so 
close to this commonplace sub- 
stance that our picture of it is not 
clearly focused. It is time we took 
a new and better look, for water 
undoubtedly is destined eventually 
to become the most important of our 
resources. 

Our new look should start inside 
the water molecule where modern 
concepts of structure provide a 
background of features that con- 
tribute to interesting potentialities. 

Concepts of the water molecule 
have matured with the orderly 
transition from classical through 
atomic to nuclear physics. No long- 
er is the hydrogen component pic- 
tured according to the basic Bohr 
concept of a satellite electron or- 
biting about a simple proton nuc- 
leus in a series of roughly circular 
concentric paths representing as 


*The opinions in this paper are the 
Author’s and do not necessarily repre- 
sent opinions of the Navy Department 
nor of the Naval Service at large. 


many energy levels. Instead, it is 
represented as a relatively complex 
nucleus surrounded by a variety of 
somewhat abstract electron clouds, 
each representing a possible stand- 
ing wave pattern, the product of a 
particular mass-energy relationship 
of the electron. These clouds are 
graphic representations of Heisen- 
berg’s famous uncertainty principle 
that says, in effect, it is certain only 
that the electron is somewhere in 
one of these clouds. The more cer- 
tain its location, the less certain its 
movement, for the means of meas- 
uring one property hinders meas- 
urement of the other. 

The nucleus within these stand- 
ing wave patterns of electrostatic 
influence may be the basic proton 
variety some of us studied in high 
school or the heavy or extra heavy 
nuclei of deuterium (one neutron 
+ one proton) or tritium (two 
neutrons + one proton). In any 
case, there will be an energy level 
pattern for the particle or particles 
rivaling that of the satellite elec- 
tron and too complicated for proper 
discussion here. 

The structure of water’s oxygen 
component can be cast on the same 
pattern as that of hydrogen, but is 
far more complicated in detail be- 
cause of its greater number of elec- 
trons and nuclear particles. For ex- 
ample, the 8 electrons must jockey 
for position in the electron clouds 
according to Pauli’s exclusion prin- 
ciple, which permits only two, and 
these with opposite spins, to occupy 
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a given orbital. The nucleus may 
have 8, 9, 10, or even 11 neutrons 
in addition to its complement of 
protons, yielding atomic weights of 
16, 17, 18, or 19. 

One would certainly guess that 
these two components will produce 
a great variety of molecules (iso- 
topes), and they do. Water, once 
considered to be H,O, now comes in 
at least 18 different varieties of 
molecular structure, not counting 
compounds of the short lived oxy- 
gen 19 (less than one minute half 
life). Of these, deuterium oxide 
(D,0O), representing about 300 
parts in every million, is the best 
known and most widely used special 
variety (isotope). Tritium com- 
pounds are attracting more and 
more attention. 

The macro structure of water also 
is complex. For example, there is 
evidence that each body of water, 
even the ocean, is a single gigantic 
molecule or lattice, which might be 
written (H,O),. 


Fresh Water in the Sea 


Locked in the complex atomic and 
molecular structures of water are 
the secrets to many unusual prop- 
erties which continue to appear as 
explorations in science proceed. Self 
desalting of sea water, presumably 
by fractional crystallization and 


stratification, was reported by the 


USS NAUTILUS on its historic 
transit under the polar cap. This 
process is so effective that a 10 or 
12 foot layer of fresh water separ- 
ates the sea from the ice ceiling in 
some places. Objects of proper spec- 
ifie gravity will sink through this 
fresh layer and stop abruptly on the 
surface of the salt. This is a tant- 
alizing phenomenon to scientists 
who are attempting to produce the 
same salt separation by control of 
crystal growth during freezing. 

Equally interesting is the recent 
evidence that minute nuclei of un- 
dissolved solid and gaseous matter 
cause weak spots in the otherwise 
strong rope-like structure of water, 
so that it tears and cavitates with 
damaging effects on water handling 
equipment. What laymen would buy 
such a story on first reading? Yet 
experimenters working on the basis 
of this theory have reduced cav- 
itation by pressurizing water and 
the troublesome nuclei to lessen the 
likelihood of their releasing bubbles 
and starting tears. 

The heavy weight relatives of or- 
dinary water have some peculiar 
properties too. Deuterium oxide 
(ordinary heavy water) will not 
quench thirst nor will it support 
plant life. When more is learned 
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about tritium oxide and the other 
isotopic forms, the list of interesting 
new properties undoubtedly will 
expand, 


Profitable New Uses 


While most of us are seeking new 
sources of water for the already too 
numerous uses, others are finding 
new interesting uses for the water 
we already have. Ordinary tap wa- 
ter is being used to indicate radi- 
ation intensities by means of the 
Cerenkov Glow, a ghostly bluish- 
white light it emits when bombarded 
with charged particles traveling at 
speeds greater than that of light 
in water. The high speed is gener- 
ated by radiation in a vacuum. The 
wave length and intensity of the 
glow indicate the velocity and mass 
of the impinging particle. 

Another somewhat more familiar 
application based on impinging par- 
ticles involves the exceptional ca- 
pacity of deuterium oxide, ofdinary 
heavy water, to act as a neutron 
moderator in fission reactions. The 
cross-sectional characteristics of the 
deuterium nucleus are just right for 
slowing bombarding neutrons, with- 
out trapping them, so that they land 
with a dull thud of devastating fis- 
sion effects in the fuel nuclei of the 
reactor. 

Use of tritium oxide (T,O) con- 
centration in determining makeup 
rates in ground waters, particularly 
captive well waters, is just as inter- 
esting. Radioactive T,O formed by 
cosmic effects in the atmosphere 
has a half-life of about 12 years so 
that its ratio to other molecules is 
a real tattle-tale. Accurate know- 
ledge of water makeup rate is im- 
portant in seeking dumping grounds 
for radioactive wastes. 

Production of breathing oxygen 
for the long submergence submarine 
by distillation of sea water and 
electrolysis of the distillate is a 
less glamorous, but a far more im- 
portant new water utilization pro- 
cess. When an electrolyzer of a 
suitable type is perfected, man can 
live under water until he runs out 
of food or gets homesick. 

Traveling a little further into the 
fantastic, it is conceivable that one 
might eventually split water into 
ions (H*+ and OH-), and maintain 
these free radicals immobile with 
liquid helium refrigeration near ab- 
solute zero until their terrific re- 
combining energies are reclaimed 
in rocketry or other special appli- 
cations. If you are skeptical of this 
possibility, better recalibrate your 
attitude against those skepticisms 
that existed only a decade or two 
ago. 


Despite the fairy tale flavor of 
this excursion through the looking 
glass, it is safe to say the water car- 
nival hasn’t even started. Space age 
technology is demanding more and 
more power and obtaining fewer 
and fewer miles per calorie. One 
day, present conventional sources 
of power will be depleted and nuc- 
lear fission by that time may be an 
impracticable means of supplying 
the demand. Nuclear fusion is the 
logical answer to this eventuality. 
Considering mass relationships of 
earth substances, only the traces 
of deuterium and tritium, which oc- 
cur in all natural waters, are suit- 
able raw materials for a workable 
fusion process. The reaction T* + 
D? = He* + n' + 17.6 Mev (mil- 
lion electron Volts) could generate 
billions of BTU of energy over 
pound of water. The estimated 10** 
pounds of deuterium in the oceans 
thus could provide millions of times 
more energy than all fission sources 
put together. 


Not Without Problems 


Progress invariably involves prob- 
lems and water has created its 
share. The chloride stress corrosion 
cracking threat in nuclear-powered 
stainless steel steam generators is 
a familiar example. Snow clogging 
of jet fuel lines and filters by 
freeze-out of dissolved water at 
high altitudes is a less familiar, but 
equally troublesome example. Con- 
ductivity problems in radar cooling 
systems due to traces of metallic 
‘mpurities in the cooling water have 
caused headaches. Significant radio- 
active contamination of industrial 
and domestic water supplies is a 
definite possibility today, although 
it was scarcely heard of a few years 
ago. One can only guess what new 
problems may accompany further 
excursions in water technology. 

If history is any indication of the 
future, we cannot expect to find this 
ancient substance water in many 
new roles as science and technology 
advance with geometric strides— 
old wine in new bottles to be sure. 
Each new use undoubtedly will be- 
come as commonplace as_ those 
we know today and the problems 
associated with them probably will 
seem no more complex in retrospect. 
One can expect that each new prob- 
lem will be attacked with the vigor 
and resourcefulness that always 
have characterized the field of water 
technology. 

This paper, which has been slightly 
condensed, was presented at the In- 
dustrial Water Sessions of the Third 
National Pacific Area ASTM Meeting, 
and was published in the “ASTM Bul- 
letin” for January, 1960. 
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SEWER SYSTEM 
HAS 17 LIFT STATIONS 


CLAUDE LESSIG 

Design Engineer, 

and 

F. LEE ROSS 

Project Engineer, 
J.,Stephen Watkins, 
Consulting Engineers, 

Lexington & Louisville, Kentucky 


is Kentucky’s fastest growing 
city with a population of over 13,000 
Like many suburban communities in 
America, it has stolen the popula- 
tion spotlight from its metropolitan 
neighbor with an increase of nearly 
530 percent in the last 10 years 
There is a reason for it. Shively 
is strategically located at the west- 
ern terminus of the busy Watterson 
Expressway which encircles the 
southern and southeastern part o! 
Louisville. Its “Main Street” is the 
Dixie Highway, the principal route 
from Louisville to Ft. Knox, Eliza- 
bethtown, Nashville and cities in 
western Kentucky. During the past 
10 years there has been extensive 
commercial development along both 
sides of the Dixie Highway for a 
distance of more than 12 miles south 
of Louisville, and Shively has grown 
with it 
Although Shively is chiefly known 
as a distillery and tobacco center, 


A SUBURB of Louisville, Shively 


its economy is tied closely to that 
of Louisville, probably the only city 
in the United States that has been 
allowed to make a virtue of tobacco, 
alcohol and horse racing. Churchill 
Downs is little more than a mile 
from downtown Shively. Louisville’s 
Standiford Airport and the Ken- 
tucky State Fairgrounds are less 
than five minutes from Shively’s 
fast-growing suburban area and 
most of the community is within 
three miles of the center of Louis- 
ville’s business district 

It was logical that the city would 
grow, and with it suffer growing 
pains, part of which were caused 
by the lack of sanitary sewers. It 
has been a city of septic tanks and 
disposal pits which overflowed when 
the rains came 


Sewerage Problem Grows, Too 


Historically, this area was a flood 
land of the Ohio River. In the 1770's 
early settlers established their farms 
on the highlands to escape flood 
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@ THIS pumping station was installed near a school. Because of the terrain it 
was economical to utilize 17 lift stations to avoid excessively deep sewer lines. 


EJECTOR STATIONS 
@ PUMPING STATIONS 
BS JOB- BUILT STATIONS 


SCALE 


= 


@ COLOR MAP shows the location of Shively; the principal sewers; the lift sta- 
tions, differentiated by type used; the sewage treatment plant; and the river outfall. 
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@ PiMEUMATIC ejector was installed in this lane. Note the 
trencher and pipe laying work proceeding in the background. 


waters. The Ohio was a menace 
until a floodwall was constructed to 
protect Shively and its environs 
after the record 1937 flood. 

Gradually, building sites spread 
down the hillsides. Then, the post- 
war boom created new homes and 
buildings in the low-lying areas. 
Although protected by the floodwall 
and by higher land to the east, it 
was impossible to prevent individual 
disposal systems from flooding. A 
recent five-inch rain served only as 
added proof of the need for a 
municipal sewerage system. 

The citizens of Shively had con- 
sidered the necessity of constructing 
such a system for many years. At 
first, they explored the possibility 
of tying to the southwestern outfall 
of the Louisville and Jefferson 
County Metropolitan Sewer District 
which traverses the northern sec- 
tion of Shively and which serves, 
by special contracts, major indus- 
tries and a small residential section. 
A thorough study of the proposal 
revealed that Shively could be 
served better at lower cost by the 
construction of its own system and 
sewage treatment plant. According- 
ly the consulting engineering firm 
of J. Stephen Watkins and Robert 
E. Martin of Louisville and Lexing- 
ton planned the sewer system to 
flow in a southwesterly direction 
along natural drainage courses to a 
treatment plant to be located on 
Mill Creek. 

With nearly 60 miles of 8-in. to 
18-in. sewers, 17 sewage lift stations, 
a primary-type treatment plant and 
a 214-mile force main outfall to the 
Ohio River, the system was designed 
to meet the present and immediate- 
future needs of the community, with 
provisions for expanding the treat- 
ment facilities to meet long-range 
demands. When completed in mid- 


vator. 


summer 1961, the system will serve 
an estimated 4,430 residences, 79 
apartments, 197 businesses, 11 
churches, 6 schools and motels con- 
taining 175 rooms. 

The joint bid of the R. B. Tyler 
Company of Louisville, Kentucky; 
and the Hyde Construction Com- 
pany of Jackson, Mississippi, was 
acceptgd for the construction of the 
entire System at a cost of $2,700,000. 
The joint venture of these two com- 
panies is called Hy-Ty-Co. 


Large Area Served 


The sewer system was required 
to serve a large, relatively flat area. 
Minimum grades for the sewers pro- 
vided a velocity of 2 ft. per sec. 


@ LIFT station shown here is pneuma- 
tic, one of six such stations. Capacity 
is 75 gallons per min. at 30-ft. head. 


@ THIS pre-fabricated litt station is equipped with an ele- 
Pumps have capacity of 275 gpm. Station is 8-ft. 


when flowing half full. Trench exca- 
vation in excess of 18 to 20 feet was 
considered both undesirable and un- 
economical; therefore design criteria 
provided for the general use of lift 
stations when sewers in the system 
reached this depth. 

Under these conditions, 17 lift 
stations were required. With their 
use the average depth of the sewers 
is between eight and ten feet, with 
maximum depth in the system 
reaching 24 to 26 feet. The design 
took advantage of the economies 
and ease of installation of factory- 
built sewage lift stations which 
could be placed in the network with 
a minimum of inconvenience to ad- 
joining property owners. Nine of the 
stations were installed in an average 
installation time of two days each, 
including excavating and backfilling. 

All but the three largest pumping 
stations manufactured by 
Smith & Loveless, a Division of 
Union Tank Car Company, Lenexa, 
Kansas. The eight factory-built 
pumping stations in the system have 
capacities ranging from 120 to 480 
gallons per minute against a TDH 
of from 30 to 55 feet. Seven of the 
eight equipped with 
elevators to transport the main- 
tenance man from ground level to 
the pump chamber. 

Six Smith & Loveless “Mon-O- 
Ject” pneumatic ejector lift stations 
low-capacity 
points in the system. Capacities 
range from 30 to 100 gallons per 
minute against a TDH of up to 45 
feet. 

A typical factory-built pumping 
station installation, the Ralph Ave- 
nue Station, has an 8-ft. diameter 
pumping station with 6-in. suction 
and 6-in. discharge piping. It is 
equipped with two 4-in. Smith & 
pumps with mechanical 


were 


stations are 


were specified for 


Loveless 
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seals, connected to 742-hp, 1150- 
rpm motors, capable of delivering 
275 gallons per minute at 30 feet 
TDH. The 48-inch diameter entrance 
tube was shipped to the job site in 
two eight-foot sections and is 
equipped with an elevator. 

The concrete wet well or receiv- 
ing manhole beside the Ralph Ave- 
nue Station was pre-cast in four 
sections—a base, a 24,000-pound 
center section, a cover and an ac- 
cess chimney. 

Three job-built pumping stations 
of reinforced concrete and masonry 
will serve as collection points in the 
system, dividing it into three sub- 
systems of factory-built stations. 
The largest of these is located on 
the main sewer outfall along Mill 
Creek. The second largest job-built 
station serves as a collection point 
for the discharge from four factory- 
built pumping stations and one 
pneumatic ejector along the Dixie 
Highway commercial district in 
eastern Shively. 

For construction of the eight fac- 
tory-built pumping stations, com- 
plete in place, the successful bidder 
submitted unit bids averaging about 
$18,675 each. Similarly, the average 
bid for the six ejector stations was 
about $9,650. Costs for the three 
job-built pumping stations were ap- 
proximately $35,000, $37,000 and 
$45,000. 


The Sewer System 
As being constructed, the sewer 
system consists entirely of vitrified 


with polyvinyl 
specifications 


clay pipe sewers 
chloride joints. The 
and proposal set forth that only a 
portion of the sewers need be con- 
structed with the PVC joint; how- 
ever, the contractor elected to use 
it throughout the project. The size 
of sewer pipe installed on the proj- 
ect ranges from 6 to 18 inches. The 
pipe is being manufactured by the 
Cannelton Sewer Pipe Co. 

Nearly all of the sewer lines are 
being placed in easements behind 
the houses to keep street pavement 
repair cost at a minimum and to 
afford shorter service connections 
for individual property owners since 
the present septic tanks and pits are 
located in the rear of the houses. 

According to Farris C. Gibbs, 
Project Manager, and James C. 
Fortenberry, Engineer for Hy-Ty- 
Co., the installation of the sewer 
system is proceeding on schedule. 
The only obstacle has been a layer 
of sand and/or sand and gravel un- 
derlying a layer of sandy clay that 
was encountered on the main out- 
fall line along Mill Creek. This 
lower layer of sand, about 14 feet 
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@ PLANT under construction. Designed for a population of 15,000 organic load- 
ing and 2 MGD hydraulic loading, plant will provide sedimentation and digestion. 


below ground level, caved into the 
trench, creating a void behind the 
sheeting in the lower portion of the 
trench and leaving the layer of 
sandy clay above it unsupported. 
This caused subsequent subsidence 
of the backfilled trench and possible 
movement of the pipe. The condi- 
tion was partly overcome by utiliz- 
ing a trenching machine with an at- 
tached shield which allowed the 
contractor to install sheeting simul- 
taneously with the trench excava- 
tion. It was also necessary to leave 
considerable sheeting in place along 
this line. 


Treatment Plant Design Bases 


A recent census by the City of 
Shively indicated that the popula- 
tion was 12,658 persons. Available 
land for home construction within 
the existing city limits (150 to 200 
acres) and past trends indicate that 
a population of approximately 15,- 
000 persons may be expected by 
1975; the ultimate or saturation 
population for the entire area should 
not exceed 20,000 persons. 

Water consumption records for 
four Jefferson County water dis- 
tricts indicated a present consump- 
tion of approximately 50 gallons per 
capita per day. Since the trend 
seems to be toward increased water 
consumption, the water returned to 
the sewers was estimated to be 55 
gped for 1975 and 60 gpcd for 1990. 

Based on specification allowances 
and the use of special joints at 
points in the sewer system likely 
to be subjected to serious ground 
water, infiltration was taken to be 
35 gped for the year 1975 and 40 
gpced for the year 1990. Using these 


data, the sewage treatment plant 
was sized for a population of 15,000 
persons with sewage flows estimated 
at 90 gpced. Plant hydraulic design 
was based on a population of 20,000 
persons ‘with sewage flows estimated 
at 100 gpced, to allow for future ex- 
pansion. 
The sewage,treatment plant in- 
cludes the following major units: 
Metering Assembly. The metering 
assembly consists of a 6-in. Fox- 
boro magnetic flow meter for meter- 
ing sewage pumped to the plant. 
Shredder and Grit Chamber. Two 
channels have been provided, with 
shredding and grit removal equip- 
ment to be presently installed in 
only one channel. The second chan- 
nel will operate as standby only 
until future flows require the in- 
stallation of equipment. Each chan- 
nel has been designed to handle 1.5 
times the present design flow. Majo: 
equipment includes a Worthington 
comminutor and a Link - Belt 
straight line grit collector with in- 
clined screw grit washer. 
Clarifiers. Two 35-ft. diameter 
clarifiers have been provided, each 
having a capacity of 675,000 gpd 
based on two hours detention. The 
clarifiers have an overflow rate of 
700 gal./sq. ft/day, a depth of eight 
feet and an overflow weir rate of 
slightly more than 6000 gallons per 
foot of weir per day at a flow of 1.35 
mgd. The Dorr-Oliver clarifiers will 
be equipped with mechanical sludge 
and scum removal equipment. Pro- 
vision is made for the installation of 
a third clarifier at a later date. 
Digesters and Combined Control 
and Head House. Two digesters 
which incorporate Dorr - Oliver's 
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@ WELDER completes field assembly of one of the factory-built pumping stations. 


Multdigestion have been 
used. One will be heated by recircu- 
lated sludge passing through a heat 
exchanger and will be equipped 
with a mechanical mixer. The other 
with a floating 
cover for gas storage to serve, gen- 
erally, as a sludge holding tank. 
The two digesters have a combined 


system 


will be equipped 


capacity of 3.0 cubic feet per capita 
for 15,000 persons. Raw and recircu- 
lated sludge pumps have been fur- 
nished by Western Machinery Com- 
pany 

Since the plant is situated near 
housing developments, chlorination 
equipment has been provided in the 
combined control and head house 
for pre-chlorination to alleviate any 
offensive odors that may be present 
while the sewage is being treated 
Chlorination equipment of the V- 
notch weir type has been furnished 
by Wallace and Tiernan, Inc. 

Sludge drying beds are designed 
for 1.25 sq. ft./capita for 15,000 per- 
sons and are provided with truck 
runways to facilitate loading o! 
dried sludge 

Effluent Pumping Station. This is 
equipped with two pumps having 


84 


magnetic variable speed drive, each 
operating between the range of 400 
gpm to 2100 gpm. Pumps were fur- 
nished by Yeomans Brothers Com- 
pany; pump drives were furnished 
by Electric Machinery and Manu- 
facturing Company. 

The treatment plant effluent 
is pumped by the effluent pump- 
ing station to the Ohio River, 
a distance of approximately 2% 
miles. This outfall line is constructed 
of cast iron pipe with single rubber 
gasket seal joints. 

The plans and specifications fo 
the project were approved by the 
Kentucky Water Pollution Control 
Commission, the U. S. Public Health 
Service and the Louisville and Jef- 
ferson County Metropolitan Sewer: 
District. 

The management, control, opera- 
tion and maintenance of the munici- 
pal sewer system will be under the 
Shively Sewer 
non-partisan and non- 


authority of the 
Board, a 
political 

Mayor with the approval of the City 
Council. The terms of office of the 
five members are arranged so that 


body appointed by the 


one vacancy will occur each year 


The present members of the 
Sewer Board are five prominent 
businessmen: William J. Conley, 
Carter P. Steffey, John A. Celletti, 
William A. Cambron and Howard 
C. Reeves. 


Financing the System by Bonds 


The project was financed by the 
issuance of $3,855,000 in revenue 
bonds and by a Federal grant of 
$150,000. The bonds will be amor- 
tized by a monthly service charge 
to be paid by the sewer users. The 
monthly rates are $6.25 per month 
for residences and $10 to $25 per 
month for businesses. The City has 
no other bonded indebtedness and 
Shively’s current tax rate is 40¢ per 
$100 assessed valuation, compared 
to the limit of 75¢ fixed by Ken- 
tucky statutes 

A Rate Ordinance, passed by the 
City of Shively, established rates 
and charges for sewer service and 
conditions for use of the new sewer 
system. This ordinance binds the 
users of the sewer system by law to 
abide by its rules, regulations and 
conditions and provides penalties for 
owners or occupants of premises 
failing to connect to the sewers or 
failing to pay the sewer bill. Perti- 
nent provisions of this ordinance 
regarding enforcing connections to 
the sewer are as follows: 

All owners and occupants of 
premises W here sewers are available 
shall connect to the sewer within 
90 days after the sewer is installed 
and in operation. 

Any person, firm or corporation 
failing or refusing to connect to the 
sewer shall be fined not less than 
$5.00 nor more than $25.00 for each 
day they fail or refuse to make the 
connection 

Approximately 88 percent of the 
sewer users in the City of Shively 
are customers of the City of Louis- 
ville Water Company, 10 percent 
are customers of the Louisville Ex- 
tension Water District and the re- 
maining 2 percent obtain water from 
their own wells. Both water com- 
panies have agreed to collect sewe1 
service City of 
Shively by including the charge on 
Statements to 


charges for the 
their regular wate: 
customers and issuing sewer-service 
statements to well owners 

The City of Shively has had grow- 
ng pains which were magnified by 
its previous lack of a sanitary sew- 
erage system and by its highly ac- 
celerated growth rate. The new 
municipal sewerage system will help 
by attracting more growth and by 
protecting the health and welfare 
of the citizens residing and working 


there 
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NEW COMPACTOR 
Replaces T'wo Open Trucks 


and Halves Collection Costs 


FRANK FORCE 


Manager-Engineer, 
Hellertown, Pennsylvania 


ITH THE PURCHASE of an 

18-yd. Gar Wood Model LP- 
618 Load Packer, the Borough of 
Hellertown, Pa., cut their refuse 
collection costs in half. Formerly 
two dump trucks and six men were 
used to collect refuse. With the new 
compactor only three men are re- 
quired for collection and the costs of 
truck maintenance have been re- 
duced. 

The 18-yd. compactor is installed 
on a Chevrolet Model C 8803 truck. 
Bids were taken on a 17-yd. Leach 
compactor and an 18-yd. Gar Wood 
compactor or equals. The rear load 
type compactor was selected as the 
type most practical for operation in 
the Borough. 

Specifications 
truck manufacturers to follow called 
for a new 1960 model, 26,000 GVW 
unit with a 6 cylinder or V-8 engine 
of at least 340 cu. in. displacement, 
single axle, conventional cab or cab 
forward. The CA dimension was 
120 inches minimum. A 13-in. clutch, 
single speed rear end and five-speed 
transmission were required. Specifi- 
cations included a front axle of 9,000 
lbs. capacity and a rear axle of 18,- 
000 lbs. capacity. Springs are 4,500 
lbs. capacity each on the front and 
11,500 lbs. capacity each on the rear 
Other specifications covered the hy- 
draulic brake system, truck frame, 
tires, battery, rear vision mirrors, 
heater and defroster. An optional 
bid including power steering was 
required. Two used dump trucks 
for the new equip- 


written for the 


were traded 
ment 

Bids received ranged from 
$7,495.25 to $11,400.00 and covered 
both types of compactors installed 
on several different makes of trucks 
The low bid, submitted by Hause: 
Chevrolet Co. of Bethlehem, Pa., 
met all specifications and included 
steering. Hence they were 
awarded the contract 


powel 
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@ COMPACTOR furnished by Gar Wood has halved labor requirements for refuse col- 
lection. Unit is shown here on collection rounds. Note tree limbs along curb at center. 


Hauser Chevrolet gave a one-year 
warranty or 12,000 miles on all 
major components (engine, trans- 
mission and rear axle). The firm's 
service station is open 18 hours a 
day, from 7 a.m. to 1 a.m 

Merkin Spring and Equipment Co 
of Easton, Pa., who sold the com- 
pactor body to Hauser Chevrolet, 
guarantees their unit for one year 
on all moving parts and offers repai1 
service 24 hours a day, seven days 
a week. A qualified man was fur- 
nished to the Sanitation 
Department on the operation of the 
new unit. 

The Gar Wood compactor takes 
only 10 seconds to complete a full 
cycle and the crew can start re- 
loading in 4 seconds. It has a 1%4-yd., 
74-in. wide hopper into which two 


instruct 


@ SPRAYER is used to apply a con- 
centrate regularly to prevent odor pro- 
duction and to aid in removal of slime. 
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@ WELDER completes field assembly of one of the factory-built pumping stations. 


Multdigestion have been 
used. One will be heated by recircu- 
lated sludge passing through a heat 
exchanger and will be equipped 
with a mechanical mixer. The other 
floating 


system 


will be equipped with a 
cover for gas storage to serve, gen- 
erally, as a sludge holding tank. 
The two digesters have a combined 
capacity of 3.0 cubic feet per capita 
for 15,000 persons. Raw and recircu- 
lated sludge pumps have been fur- 
nished by Western Machinery Com- 
pany 

Since the plant is situated near 
housing developments, chlorination 
equipment has been provided in the 
combined control and head house 
for pre-chlorination ‘o alleviate any 
offensive odors that may be present 
while the sewage is being treated 
Chlorination equipment of the V- 
notch weir type has been furnished 
by Wallace and Tiernan, Inc. 

Sludge drying beds are designed 
for 1.25 sq. ft./capita for 15,000 per- 
sons and are provided with truck 
runways to facilitate loading o! 
dried sludge 

Effluent Pumping Station. This is 
equipped with two pumps having 
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magnetic variable speed drive, each 
operating between the range of 400 
gpm to 2100 gpm. Pumps were fur- 
nished by Yeomans Brothers Com- 
pany; pump drives were furnished 
by Electric Machinery and Manu- 
facturing Company. 

The treatment plant 
s pumped by the effluent pump- 
ing station to the Ohio River, 
a distance of approximately 2% 
miles. This outfall line is constructed 
of cast iron pipe with single rubber 
gasket seal joints. 

The plans and specifications fo 
the project were approved by the 
Kentucky Water Pollution Control 
Commission, the U. S. Public Health 
Service and the Louisville and Jef- 
ferson County Metropolitan Sewe1 
District. 

The management, control, opera- 


effluent 


tion and maintenance of the munici- 
pal sewer system will be under the 
Shively 

non-partisan and 
by the 


authority of the 
Board, a non- 
political 
Mayor with the approval of the City 
The terms of office of the 
five members are arranged so that 


body appointed 
Council 


one vacancy will occur each year 


Sewer 


members of the 
Sewer Board are five prominent 
businessmen: William J. Conley, 
Carter P. Steffey, John A. Celletti, 
William A. Cambron and Howard 
C. Reeves. 


The present 


Financing the System by Bonds 
The project was financed by the 
issuance of $3,855,000 in revenue 
bonds and by a Federal grant of 
$150,000. The bonds will be amor- 
tized by a monthly service charge 
to be paid by the sewer users. The 
monthly rates are $6.25 per month 
for residences and $10 to $25 per 
month for businesses. The City has 
no other bonded indebtedness and 
Shively’s current tax rate is 40¢ per 
$100 assessed valuation, compared 
to the limit of 75¢ fixed by Ken- 
tucky statutes 

A Rate Ordinance, passed by the 
City of Shively, established rates 
and charges for sewer service and 
conditions for use of the new sewer 
system. This ordinance binds the 
users of the sewer system by law to 
abide by its rules, regulations and 
conditions and provides penalties for 
owners or occupants of premises 
failing to connect to the sewers or 
failing to pay the sewer bill. Perti- 
nent provisions of this ordinance 
regarding enforcing connections to 
the sewer are as follows: 


All owners and occupants of 


premises where sewers are available 


shall connect to the sewer within 
90 days after the sewer is installed 
and in operation. 

Any person, firm o1 
failing or refusing to connect to the 
sewer shall be fined not less than 
$5.00 nor more than $25.00 for each 
day they fail or refuse to make the 


corporation 


connection 

Approximately 88 percent of the 
sewer users in the City of Shively 
are customers of the City of Louis- 
ville Water Company, 10 percent 
are customers of the Louisville Ex- 
tension Water District and the re- 
maining 2 percent obtain water from 
Both water com- 


panies have agreed to collect sewer 


their own wells 


service charges for the City of 
Shively by 
their regula 
customers and issuing sewer-service 


ncluding the charge on 
water statements to 
statements to well owners 

The City of Shively has had grow- 
ing pains which were magnified by 
its previous lack of a sanitary sew- 
erage system and by its highly ac- 
celerated growth rate The new 
municipal sewerage system will help 
by attracting more growth and by 
protecting the health and welfare 
of the citizens residing and working 
there 
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NEW COMPACTOR 
Replaces Two Open Trucks 


and Halves Collection Costs 


FRANK FORCE 


Manager-Engineer, 
Hellertown, Pennsylvania 


ITH THE PURCHASE of an 
18-yd. Gar Wood Model LP- 
618 Load Packer, the Borough of 
Hellertown, Pa. cut their refuse 
collection costs in half. Formerly 
two dump trucks and six men were 
used to collect refuse. With the new 
compactor only three men are re- 
quired for collection and the costs of 
truck maintenance have been re- 
duced 
The 18-yd. compactor is installed 
on a Chevrolet Model C 8803 truck. 
Bids were taken on a 17-yd. Leach 
compactor and an 18-yd. Gar Wood 
compactor or equals. The rear load 
type compactor was selected as the 
type most practical for operation in 
the Borough 
Specifications 
truck manufacturers to follow called 
for a new 1960 model, 26,000 GVW 
unit with a 6 cylinder or V-8 engine 
of at least 340 cu. in. displacement, 
single axle, conventional cab or cab 
forward. The CA 
120 inches minimum. A 13-in. clutch 
single speed rear end and five-speed 


written for the 


dimension was 


transmission were required. Specifi- 
cations included a front axle of 9,000 
lbs. capacity and a rear axle of 18,- 
000 lbs. capacity. Springs are 4,500 
lbs. capacity each on the front and 
11,500 lbs. capacity each on the rear 
Other specifications covered the hy- 
draulic brake system, truck frame, 
tires, battery, rear vision mirrors, 
heater and defroster. An optional 
bid including power steering was 
required. Two used trucks 
were traded for the new equip- 


dump 


ment 

Bids received ranged from 
$7,495.25 to $11,400.00 and covered 
both types of compactors installed 
on several different makes of trucks 
The low bid, submitted by Hause: 
Chevrolet Co. of Bethlehem, Pa.. 
met all specifications and included 
Hence they 
awarded the contract. 


power steering. were 
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@ COMPACTOR furnished by Gar Wood has halved labor requirements for refuse col- 
lection. Unit is shown here on collection rounds. Note tree limbs along curb at center. 


Hauser Chevrolet gave a one-year 
warranty or 12,000 miles on all 
major components 
mission and rear axle). The firm's 
service station is open 18 hours a 
day, from 7 a.m. to 1 a.m 

Merkin Spring and Equipment Co 
of Easton, Pa., who sold the com- 
pactor body to Hauser Chevrolet, 
guarantees their unit for one yea 
on all moving parts and offers repai 
service 24 hours a day, seven days 
a week. A qualified man was fur- 
nished to Sanitation 
Department on the operation of the 


(engine, trans- 


instruct the 


new unit. 

The Gar Wood compactor takes 
only 10 seconds to complete a full 
cycle and the crew can start re- 
loading in 4 seconds. It has a 1%4-yd., 
74-in. wide hopper into which two 


@ SPRAYER is used to cpply a con- 
centrate regularly to prevent odor pro- 
duction and to aid in removal of slime. 
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men can load at one time. Controls 
are simple and easy to operate. 


Collection Service 


The Borough of Hellertown has 
1929 residential accounts and 27 
business accounts. There is one 
pick-up a week at all residential 
stops and three pick-ups weekly at 
the! business places. The largest 
supermarket in the Borough is 
served six days a week and there 
are five pick-ups a week at the 
schools. The Borough has an agree- 
ment with the City of Bethlehem 
to use their sanitary landfill for 
disposal of the refuse. An average 
of two loads is picked up each day. 

Solvex concentrate, made by Na- 
tional Chemsearch, is used weekly 
to control odors in the refuse com- 
pactor body and to keep it free from 
slime and grease deposits. A sprayer 
made by Dobbins Equipment Co. is 
used to apply the solution. 

Rates for residential service are 
$18 a year and commercial pick-ups 
are $62 a year. Both classes of serv- 
ice are allowed a 15 percent dis- 
count if bills are paid within one 
month after receipt. Then for one 
month the regular price is charged, 
and for accounts overdue for more 
than a month a 5 percent penalty is 
applied. For 1960 the income from 
collection charges is estimated at 
$33,000. 

In the past, operating with two 
open dump trucks, the Sanitation 
Department was staffed with five 
laborers and a Superintendent. With 
the new compactor unit in operation, 
a Superintendent and two laborers 
are sufficient to run the department. 
Thus the cost of labor is reduced to 
one-half the former amount. In ad- 
dition the cost of truck operation is 
cut approximately in half with only 
one truck in use instead of two. The 
saving in labor cost is approximate- 
ly $10,000 per year and an additional 
$1,000 per year is saved on truck 
maintenance and incidentals. 

Next year it is hoped to reduce 
the charge made to property owners 
for refuse collection. Something like 
a 20 percent discount, instead of the 
current 15 percent, has been dis- 
cussed. Also, service in the residen- 
tial sections of the Borough can be 
stepped up to two collections every 
week after the route system has 
been thoroughly studied and opera- 
tion of the compactor unit has 
reached a point where two collec- 
tions are feasible. 

The Burgess of Hellertown is 
Warren C. Fritchman, Chairman of 
the Sanitation Committee is Max E. 
Parsons and the Sanitation Superin- 
tendent is Franklin Rinker. 
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ON WHEELS 
FOR 
EQUIPMENT 
OPERATORS: : 


FRANK E. BAXTER 
Maintenance Engineer 
California Division of Highways 
Sacramento, California 


HE CALIFORNIA Highway 

System with its 14,000 miles of 
state highway, its widely-varied 
terrain and climatic conditions, and 
its diverse types of road construc- 
tion, offers challenging maintenance 
problems requiring highly-skilled 
equipment operators. To provide a 
force of well-trained operators, an 
integrated personnel selection and 
training program has been de- 
veloped. 

The basis for a well-qualified op- 
erating force, and the starting point 
for any training program, lies in 
the selection process. The amount 
of training a new employee needs 
depends upon his past experience. 
In our Division, we select new 
equipment operators who have 
some experience in the operation 
of at least one type of equipment. 
This experience must equal at 
least one year of operating tractors, 
graders, 3-ton or larger trucks or 
other construction or maintenance 
equipment. 

Our selection process begins with 
a careful screening of applications 
to see that all meet our experience 
standard. An applicant who has the 
necessary experience next com- 
pletes a written test measuring his 
mechanical aptitude and testing his 
knowledge of servicing, adjusting, 
repairing and operating equipment. 
Thus, we verify that the person who 
wishes to operate our equipment has 
learned from his prior experience 
and has the aptitude to learn more. 


To assure further that persons we 
hire have the necessary background 
and aptitude, we are experimenting 
with a performance test. Persons 
who pass our written examination 
must actually demonstrate their 
ability to operate a dump truck and 
a motor grader. While our perform- 
ance test is new, our experience in- 
dicates that it will help us to select 
the best qualified applicants. 

Having selected new operators 
who have some skills as equipment 
operators, our training problem be- 
comes one of helping them to ex- 
pand these skills. The new operator 
must learn to use his equipment 
under highway conditions of road- 
bed, climate and terrain. He must 
operate this equipment in a manner 
that meets our standards. Finally, 
he must learn to operate types of 
equipment with which he is not fa- 
miliar. 

The new operator is assigned to 
one of our maintenance crews. Each 
crew has a foreman. Each foreman 
reports to a maintenance super- 
intendent who supervises all main- 
tenance operations in his territory. 
The superintendent and the fore- 
man are familiar with every mile 
of road in their territory and know 
all the requirements for equipment 
operation within it. Training the 
new equipment operator is the re- 
sponsibility of his foreman. Usually 
a more experienced operator is as- 
signed to instruct the new man 
under actual job conditions. Main- 
tenance superintendents check to 
see that each foreman trains and 
develops his crew to meet the needs 
of his territory. This on-the-job 
training has proved most effective 
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@ TRAVELING schoolhouse is a specially constructed trailer which is moved to locations throughout state as may be needed. 


in providing a flexible work force 
which meets the varied needs on 
each maintenance crew. 

Training in the proper care of 
equipment is given to operators by 
the equipment department. Trained 
instructors from headquarters give 
a 14-hour formal training course 
in “Lubrication and Preventive 
Maintenance.” This training is given 
in a specially-constructed _ class- 
room trailer at locations throughout 
the state where operators need the 
training. In the past two years, 2,- 
255 employees were trained. Train- 
ing was held at 80 different loca- 
tions, and the trailer was moved 
5,576 miles to accomplish this. The 
equipment department reports that 
this training has reduced materially 


9 








the unit cost of servicing and re- 
pairing equipment. 

One additional aspect of the 
training remains. As new or revised 
types of equipment become avail- 
able, our crews must learn their 
operation and care. To give oper- 
ators detailed information about 
this new equipment, the equipment 
department has a second training 
course, “Mechanical Features of 
Equipment Operations.” Instructors 
from the equipment department fa- 
miliarize themselves with each type 
of new equipment by contacting 
the manufacturers, reading the 
manuals and operating the equip- 
ment. Then they formulate a train- 
ing course in its use and give the 
training to our operators. The class- 


room trailer is used to bring the 
training where it is needed. 

Thus, our program for equipment 
operators begins with a selection 
process design to recruit persons 
with skills and aptitudes for equip- 
ment operation. Initial training of 
these operators becomes the re- 
sponsibility of the foremen who are 
best qualified to know the kinds of 
equipment the men must use. 
Training in preventive maintenance 
and lubrication is given by our 
equipment department, which also 
gives formal training in the care 
and operation of new equipment. 
The selection and training program 
outlined above meets our needs for 
a skilled operator force to maintain 


yl 


our highways. 








@ INTERIOR of class-room trailer showing some of the instruction facilities. About 18 students can be seated at a time. 
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@ GRAPHIC panel serves as an observation post, reflecting the status of operations with indicators, recorders and alarms. 


Treatment Plant Provides 


Iron Removal and Softening 


R. E. PETERS 
Partner, Burgess & Niple 
Consulting Engineers, 
and 


KENNETH W. COSENS 
Associate Professor, 
Civil and Sanitary Engineering, 
The Ohio State University, 
Columbus, Ohio 


ATER for Lancaster, O., a 

city of 30,000, is procured from 
wells located in the flood plain of 
the Hocking River Valley. The 
wells, averaging from 80 to 115 feet 
in depth, are located in a gravel 
and sand aquifer which has provid- 
ed water for the municipality since 
1879. This which also 
provides water fo private 
and industrial wells, has shown little 
change in static level over this period. 
Water consumption averages 120 
gped and finished water production 
is presently near 3.6 MGD. The 
water has a total hardness and iron 
content of 425 and 3.8 mg/L re- 
spectively, requiring that it be soft- 
ened after the iron is removed. It is 


aquifer, 
many 
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Instrumentation for operator efficiency was the design goal, 
to reduce requirements to one man per shift. The result is a 
semi-automatic plant in which the instruments inform the oper- 


ator to 


of interest to note that between 1935 
and 1955 the raw well water hard- 
ness increased 20 percent and the 
iron increased 39 percent 

The new treatment plant supple- 
ments an existing 2.5-MGD facility 
which produces an iron free, ion- 
softened water. Either 
independ- 


exchange 
plant may be 
ently of the other except that wate 
is supplied from the same wells. The 


operated 


operating capacity of the plant as 
now equipped is 6.3 MGD based on 
a filtration rate of three gpm/sf 
and a softener rate of six gpm/sf 
Two filters and two softeners have 
been built but not equipped and 
space has been left for an additional 
aerator. When these have been 
added, the capacity will be in- 
creased to 9.5 MGD. 


The new plant was erected on a 


initiate controls for the complex plant functions. 


pile foundation and is of concrete, 
brick and tile construction. Selec- 
tion of building materials, material 
texture, color and finish and plan- 
ning of the plant layout was done to 
make an attractive as well as ser- 
viceable structure. It is connected 
to the older waterworks building 


by an enclosed passageway. 


Aerators and Settling Tanks 


Discharge from the wells is to the 
top of either or both of the all alu- 
minum forced draft aerators, each of 
which has 5 hp motors driving 12,700 
cfm blowers. Air is forced up through 
the water as it splashes down 
through aluminum slats. Air dis- 
charges through a screened, can- 
opied opening at the top of the aer- 
ator. Water leaves the aerator 
through a 4-inch water seal to pre- 


PUBLIC WORKS for January, 1961 





vent loss of air, and is directed to 
the influent end of the settling 
tanks. 

Control of flow is possible at the 
inlet end of the two covered settling 
tanks; consequently the water may 
be directed through either or both of 
these tanks. Each basin is about 12 
feet wide by 71 feet long with an 
average depth of 10 ft. 4% in. and 
in parallel service provides about 
20 minutes detention at a 9.5-MGD 
rate. Each basin may be dewatered 
for cleaning or maintenance with- 
out influencing operation of the 
other. Precipitated iron sludge is 
removed periodically by dewatering 
the tank and hosing the sludge to 
drains at the inlet end. Individual 
overflows are provided on each set- 
tling tank, 


Filters and Filtered 
Water Clearwells 

Six manually operated rapid sand 
gravity type filters are provided, 
four of which are equipped and op- 
erating, to remove the remaining 
precipitated iron turbidity from the 
settled water. Each filter is 19 ft. 
by 19 ft., providing 361 square feet 
of sand area. The filters have a 
central gullet fed by six fiberglass 
wash water troughs reinforced with 
stainless steel bracing. Each filter is 
equipped with four self-propelled 
rotating type filter sweeps. Clay un- 
derdrains were used with 8 inches 
of gravel, from 1/8-in. to 1-in. di- 
ameter, over the underdrains; two 
inches of torpedo sand rests on the 
gravel: and 22 inches of filter sand, 
having an effective size of 0.45 to 
0.60 mm and a uniformity coefficient 
of not more than 1.7, forms the bed. 

The filters are manually con- 
trolled by pneumatically operated 
butterfly valves from controls on 
the individual consoles at each fil- 
ter. The filter backwash rate can 
be varied from 3000 to 6000 gpm 
which is equivalent to 13.3 to 26.6 
inches rise per minute. 

Filtered water discharges to either 
of two interconnected clearwells, 
which may be operated individually 
to facilitate cleaning and mainten- 
ance, Their total capacity is 584,000 
gallons and water depth is 16 ft. 
when full. 


Pump Room 


Water is pumped three times be- 
fore it reaches the consumer, once 
by the well pumps; again by the low 
service pumps from the filtered wa- 
ter clearwell to the softeners: and 
then by high service pumps from 
the finished water clearwell to the 
water distribution system and stor- 
age. 
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A single pump room houses four 
high lift pumps on one side and four 
low lift and two wash water pumps 
on the other side. The low service 
pumps and the wash pumps take 
suction from a common manifold 
that terminates in both filtered wa- 
ter clear wells. The high service 
pump suction manifold terminates 
in the two finished water clearwells. 
In an emergency it is possible for 
the high service pumps to take suc- 
tion from the filtered water clear- 
well. An electrically operated hoist 
and monorail system serves the en- 
tire pump room. 

All pumps are centrifugal, driven 
by constant speed induction motors. 
Vacuum priming, by the removal of 
air from the top of pump casings, 
assures primed pumps under all 
conditions of operation, With full 
clearwell, the static positive pump 
suction head exceeds 6 feet but with 
the clearwell nearly empty the stat- 
ic negative suction head may ap- 
proach 10 feet. 


A 2%-in. fire hose connection on 
the discharge side of the smallest 
low service pump makes it possible 
to dewater any of the four clear- 
wells. This is a convenience that is 
appreciated when the plant is being 
cleaned up for service and when- 
ever clearwells need cleaning or 
maintenance. 

All pumps are equipped with gate 
valves on the suction side and 
check and gate valves on the dis- 
charge side. The check valves on 
the high service pumps are hy- 
draulic cylinder .operated cone 
valves with solenoid actuated con- 
trols and limit switches. Low service 
and wash water pump check valves 
are non-slamming, externally bal- 
anced. All pumps in the pump room 
are manually actuated, except the 
wash water tank refill pumps, which 
shut off automatically. 


The Softening Cycle 


Space is provided for six down- 
flow ion exchange softeners which 





Table 1—Pump Data 


Pump No. Capacity, 
Use of Pumps 

Low Service 

Low Service 

Low Service 

High Service 

High Service 

High Service 

Wash Water 


"Wire to water 


1,190 26 
2,200 26 
3,300 26 
1,100 330 
2,200 330 
3,300 330 


Opr. 
gpm Head,ft. Stages rpm 


Efficiency,* 
Percent 
78.5 
73.5 
74.0 
74.0 
78.5 
78.0 


No.of Speed, 
Voltage 
1150 480 
880 480 
880 480 
1750 4160 
1750 4160 
1750 4160 
1750 


@ PUMP room with four high service pumps on the left delivering softened water 
to the distribution system under a 330-ft. head. These are equipped with cone check 
valves on the discharge side. Four low-service and two wash water pumps are shown 
on the right. The room is equipped with an electrified monorail and hoist system. 
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are regenerated with sodium chlor- 
ide. Four of the softeners are 
equipped for immediate service. 
Based upon 25 gpg hardness in the 
filtered water and 4-grain finished 
water it is necessary to soften 84 
percent of the water and bypass 16 
percent of iron-free water around 
the softeners to the blending cham- 
ber of the finished water clearwell. 

Each softener is provided with a 
console which houses all the appur- 
tenant operating control gear. The 
ion exchange units are 13.5 by 13.5 
ft., providing 182 square feet of 
surface area. The beds have a cen- 
tral gullet and four fiber glass wash 
water troughs. Brine is discharged 
at the top of the exchanger media 
through 3-in. red brass piping with 
Y%-in. holes at 4 3/16-in. c-c with 
spacing staggered on both sides of 
the horizontal pipe diameter, so that 
there are 37 holes for each of 4 dis- 
tributor pipes per filter. Depth of 
the exchange resin is 4.5 feet; it 
rests on 2 ins. of torpedo sand on 
8 ins. of gravel having the same 
size distribution as for the sand fil- 
ters. 

Each softener, containing 820 cu- 
bic feet of 20,000 grains per cubic 
foot exchange capacity resin, will 
zero-soften 656,000 gallons of 25- 
grain hardness water before regen- 
eration is required. Iron-free water 
is applied to the softeners at the 
maximum rate of 6 gpm/sf. 

When a predetermined quantity 
of water passes through a softener 
an alarm sounds and the exchanger 
must be backwashed and placed on 
the regeneration cycle. Backwash- 
ing, provided by water from the 
wash water tank, cleans and re- 
classifies the ion exchange resins 
Wash water is then drained close to 
the top of the resin and the regen- 
eration cycle is manually started. 
Once started, it automatically goes 
through brining, slow rinse, rapid 
rinse and shut-off. 

For a bed having 820 cubic feet of 
resin and using 7 pounds of salt 
per cubic foot for regeneration, 5,- 
740 pounds of sodium chloride are 
required per cycle. Assuming 2.6 
pounds of salt per gallon of satur- 
ated brine, 2200 gallons of brine 
must be delivered by the 240-gpm 
pumps from the brine storage tanks 
to the top of the softeners for each 
regeneration. The brine is metered 
and when the preset gallonage is 
delivered the pumps automatically 
cut off. The brine slug is then 
forced down through the exchanger 
media by admitting filtered water 
to the top of the softener and by 
controlling the opening of the rinse- 
to-waste valve to a “slow rinse” 
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rate of 
Length of the slow rinse cycle is 
variable from 0 to 60 minutes with 
45 to 50 minutes considered normal. 
Upon the completion of the slow 
rinse the rate controller positions it- 
self automatically to the predeter- 
mined “rapid rinse” position allow- 
ing 1200 gpm to pass through the 
softener for approximately 30 min- 
utes, although the “rapid rinse” 
period can be manually varied from 
0 to 30 minutes and the rate changed 
from 1000 to 1600 gpm. Upon com- 
pletion of regeneration the softener 
remains inactive until it is manually 
placed on the softening or exhaus- 
tion cycle. 

The pH of the finished water may 
be adjusted upward with either of 
two volumetric soda ash feeders. 
These units are hand loaded with 
bagged soda ash. The feeders are 
mounted on the individual plat- 
form scales on the floor level be- 
low the feeding platform. 

The softened water is discharged 
to either of two finished water clear- 
wells through a blending chamber 
where the iron-free unsoftened wa- 
ter is mixed with zero-softened, 
iron-free water to produce a fin- 
ished water having approximately 
four grains of total hardness but no 
iron. The combined storage capacity 
is 604,000 gallons at 16-ft. water 
depth. 


Salt and Brine 
Storage and Handling 


Bulk salt storage is provided in 
two concrete tanks which together 
hold 406 tons. Each tank is 14 by 51 
ft. inside with a 9-foot depth of salt 
and an additional foot of water. 
Salt is delivered by trucks which 
dump their loads directly into the 
storage tanks. At a plant flow rate 
of 6.0 MGD, 20.3 days of salt storage 
is provided assuming 25-grain water 
softened to 4 grains hardness with 
16 percent of plant inflow not being 
softened. 

All brine handling pipe and fit- 
tings are brass. Bottom of the brine 
tanks contain a pump suction mani- 
fold which is overlaid with a bed 
of % to %-in. gravel varying from 
8 to 16 inches in depth. 

Two 35-gpm brine recharge 
pumps, liquid level controlled, are 
provided to move brine from the 
salt storage tanks to the 7850-gal. 
brine storage tank located near the 
softener units. The brine storage 
capacity is slightly more than that 
needed for the regeneration of three 
softeners. 

Two 240-gpm pumps deliver 
brine from the brine storage tank to 
the individual softeners during the 


approximately 200 gpm. 


regeneration cycle of operation. The 
pumps are controlled by a batch 
type brine meter which is actuated 
at the proper place in the softener 
regeneration cycle. 


Other Facilities 


Wash water for backwashing the 
iron removal filters and the soften- 
ers is obtained from elevated stor- 
age, refilled by 1000 gpm wash wa- 
ter pumps which take suction from 
the filtered water clearwell. The 
wash water is stored in the 75,000- 
gallon steel elevated tank within a 
depth range of 21.18 feet. Tank 
overflow is 68.8 feet above the wash 
water gutters in the filters. 

Shop area; laboratory; compres- 
sor and vacuum pump areas; toilet 
and shower facilities; chlorinator 
room; electric switch gear center; 
superintendent’s office; operator’s 
office and graphic panel center; and 
future fluoridation room are pro- 
vided to supplement the major proc- 
ess descriptions already described. 

Both pipe galleries feature two 
levels of operation provided by an 
intermediate floor upon which is lo- 
cated the rate controllers, valves 
and controls, etc., with special at- 
tention given to accessibility on the 
intermediate level for ease of oper- 
ation and maintenance. 


Instrumentation 


Plant instrumentation was de- 
signed for one man per shift manual, 
not automatic, control. Semi-auto- 
matic features are provided as an 
aid to efficient and continuous op- 
eration with a minimum number of 
personnel. 

Since the various instrument 
manufacturers would not accom- 
plish instrumentation with identical 
equipment or methods, specifications 
for this phase were written prin- 
cipally as functional rather than 
wholly detailed. All instrumentation 
and control facilities regardless of 
source had to be furnished by one 
manufacturer who was required to 
post a three-year equipment main- 
tenance bond to the City. 

Rate and level instruments are 
provided which indicate, record and 
totalize for continuous. efficient 
plant operation. A graphic panel is 
provided in the plant office and acts 
as a nerve center of plant control. 
The whole treatment process is de- 
lineated in such a manner that the 
operator on duty knows exactly 
what the plant is doing without 
leaving the central office. When it 
is necessary to change a process, to 
wash a filter, to regenerate a soft- 
ener, to start a pump, or to accom- 
plish any other change the operator 
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@ SECTIONAL layouts show the compact arrangement of the plant and convenient location of softener and filter contro! areas. 
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@ DIAGRAM of the graphic panel. The instruments are identified by letter symbols keyed to the description in the text. 


must go to the various control cen- 
ters in the plant to perform these 
functions. The changes made will 
register on the graphic panel. The 
one exception to this is the master 
filter rate setter on the graphic 
panel which is controlled entirely 
at the panel. Compressed, clean, dry 
air is used as a medium for oper- 
ating and controlling valves. All 
flow rates are controlled by air ac- 
tuated rubber seated butterfly 
valves. A description of the instru- 
mentation follows, with letters in 
parenthese keyed to the diagram 
at the top of this page. 

Raw Water Pump Control. Individual 
well pumps are provided with hand- 
off automatic selector switches on the 
electric control panel. It is intended 
that most of the time the pumps will 
be on manual control. Those that are 
on automatic control will be turned on 
or off by liquid level control in the 
settling tank. This control is set to 
actuate audible alarms and warning 
lights at high-and-low tank levels 1.5 
feet apart. Well pumps are controlled 
within a 1.0 ft. range for high-and-low 
level depths in the same tank. The 
pumps operating show as lighted pilot 
lights on the graphic panel (A). Eight 
pumps are delineated and space is pro- 
vided for 6 future well pump symbols. 

All of the raw well water passes 
through a venturi type flow sensing de- 
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vice before entering the aerators. This 
flow signal is transmitted to a graphic 
panel recorder-indicator-totalizer (B). 

Aerators. Pilot lights (C) on the 
graphic panel show which of the two 
aerator blowers is operating. Space is 
provided for a third symbol at a later 
date. 

Settling Tank Level Control. A pneu- 
matic bubbler pressure sensing element 
is used to detect level fluctuations in 
the settling tanks and transmits liquid 
level information to the depth indica- 
ting symbol on the graphic panel (D). 

Filtration Control. Each of four fil- 
ters is provided with a filter operating 
console, which houses the filter con- 
trol instruments needed. Light signals 
on the graphic panel indicate when 
each filter is operating (E). Rate of 
flow indicators for the filters in op- 
eration and master filter rate setter 
(0) are provided on the graphic panel. 

The filter consoles have rate-of-flow 
and wash water flow indicator-control- 
lers, each equipped with a manual-au- 
tomatic selector switch (cascade con- 
trol) which provides for manually set- 
ting the desired rate of operation. All 
operations associated with removing a 
filter from service, washing it and put- 
ting it back in service are controlled 
at the console, except the automatic 
stopping of the wash water tank re- 
fill pumps. The unit will then auto- 
matically match, by means of butter- 


fly valve controllers, the rate of flow 
or backwash rate depending upon the 
cycle of operation. Loss of head is in- 
dicated on a gage reading 0 to 12 
feet. Pneumatic switches are provided 
for opening and closing the filter in- 
fluent, drain, wash water and filter 
sweep valves. Green and red pilot 
lights indicate whether or not each of 
the above valves is properly positioned. 

Wash water pumps are started man- 
ually at the central electric control 
panel, with flow recorded (L) and to- 
talized (M) on the graphic panel. On- 
off signals are provided (P). Depth of 
water in the tank is indicated; and-low 
lights and alarms are provided (N). 

Filtered Water Clearwells. These two 
clearwells are equipped with depth in- 
dicators registering on the graphic pan- 
el with high-and-low level alarm and 
light (F). 

Low Service Pump Controls. These 
four manually controlled pumps take 
suction from the filtered water clear- 
wells and pump to the softeners and 
by-pass controller. Pilot lights on the 
graphic panel indicate whether they 
are on or off (G). 


Softener Controls 


The presently equipped four soft- 
ener units are provided with individual 
control consoles which house the pneu- 
matic and electric switch gear for con- 
trol. Softening rates, slow and rapid 
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rinse rates and backwash rates are 
indicated on each softener console. 
Pneumatic valve switches with position 
lights, brine pump “start-stop” push 
buttons, “Exhaustion-Manual-Regenera- 
tion” selector switch and electric timers 
for slow and rapid rinse cycles are in- 
cluded in each console. 

Basically the softener units are de- 
signed to be manually operated; how- 
ever, automatic regeneration by time 
and rate control frees the operator for 
other duties and insures uniform re- 
generation which produces repeatability 
in exhaustion runs. Indicating instru- 
ments on the graphic panel show 
whether a softener is exhausted or is 
in the regeneration cycle (I). 

Balancing Flow. When a softener is 
being regenerated or when the rate 
of finished water production is altered, 
the rates of the active softeners must 
be changed to conform to the new 
rate of water production. When a soft- 
ener is taken out of service for regen- 
eration three softener rate changes 
take place for the remaining active 
softeners. Liquid level control equip- 
ment is utilized automatically to es- 
tablish and maintain equal and uni- 
form softener rates. When the water 
level on the softeners begins to rise, 
the effluent control valves are auto- 
matically opened to compensate or cor- 
rect the rising water level. On receding 
liquid levels the softener effluent con- 
trol valves throttle to maintain the set 
liquid level. A controlling valve in the 
main softener influent header provides 
additional liquid level control. Thus, 
during regeneration of a unit, change 
in low service pumpage, or with one 
or more softeners out of service, the 
flow rates through the individual re- 
maining active beds are maintained 
equal. Signals from differential pro- 
ducers in each softener effluent line 
are balanced to divide the flows equal- 
ly. The sum of the softener effluent 
rates is balanced with a rate signal 
in the hard water bypass line to main- 
tain a preset percent of softened to 
bypass water. A totalizer (R) on the 
graphic panel records by-passed water 
flow, and a bypass ratio controller is 
provided (Z). 

Signals transmitted to flow rate in- 
dicators in the console, to individual 
totalizers in the graphic panel (Q) and 
to counters in the graphic panel for 
actuating both a visual and audible 
alarm (W) when a preset volume of 
water has passed through each soft- 
ener. 

Manual operation of the three posi- 
tion (Exhaustion-Manual-Regeneration) 
selector switch on each softener con- 


or places the unit under the preset 
time, rate and sequence of regenera- 
tion, respectively, 

Softener Rinsing. Differential pro- 
ducers and controlling valves in each 
softener rinse-to-sewer line maintain 
preset rates of slow rinse and rapid 
rinse. Rate of rinse is indicated on the 
softener console. Two electric timers, 
a differential producer and controlling 
valve in the wash water header from 
the elevated wash water tank common 
to all softeners provide the rate of 
backwash indication and manual con- 
trol necessary to backwash the resin 
beds. 

An interesting problem developed in 
connection with the primary metering 
device on the waste-to-sewer line for 
the softeners. The flow sensing mech- 
anism is an insert Venturi flow tube 
installed in a vertical run of pipe with 
flow downward. The high pressure tap 
for the differential created by the flow 
tube was made in the usual position 
which was in this case affected by an 
accumulation of brine trapped behind 
the entry cone. Because of the differ- 
ence in density of brine and water the 
meter would creep or indicate false 
flows which affected the slow and 
rapid rinse rates. This difficulty was 
not encountered with this same differ- 
ential producer when it was installed 
in a horizontal run. It is being corrected 
by purging the high pressure tap and 
low pressure tap with plant water to 
clear the line. 

Regeneration Cycle. The regenera- 


tion phase is initiated manually, fol- 
lowing manual backwash of the resin 
bed. Once initiated, the saturated brine 
is pumped into the softener through a 
batch meter with an adjustable preset 
volume control, the slow rinse and rap- 
id-rinse cycles, both with adjustable 
and preset rates and time, are com- 
pleted in sequence. At the conclusion 
of the semi-automatic regeneration cy- 
cle, the unit remains out of service 
until the selector switch is manually 
positioned from “Regeneration” to “Ex- 
haustion.” During the regeneration cy- 
cle, back lighted panels on the graphic 
panel (X) keep the operator informed 
of the phase and stage of regenera- 
tion. On-off indication for the brine re- 
generation pumps (J) and level indi- 
cation in the brine storage tank (K) 
complete the instrumentation on the 
graphic panel for the softening cycle. 

Semi-automatic features of the re- 
generation cycle were designed to in- 
sure repeatability of the brining and 
rinsing operations. Because softening 
capacity and salt efficiency are de- 
pendent upon how these processes are 
carried out it was deemed important 
that they be designed so they were 
automatically completed, at preset rates 
and times, once initiated by the op- 
erator, 

Finished Water Clearwell. Softened 
and iron-free bypassed water are 
blended in a chamber at the entrance 
to the two finished water clearwells. 
Water levels in the clearwell are indi- 
cated on the graphic panel (S) and 


@ OPERATING floor level view showing, at the left, the filters and switchgear 
panel; straight ahead, the chlorine room; and immediately to the right, the oper- 
ator’s room. The open stairwell provides visibility directly into the pump room 
below. The arrangement and choice of materials contribute a pleasing environment. 


sole places the functioning of the unit 
under the level control equipment in 
the softening or exhaustion cycle, pre- 
pares the softener for manual control, 
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@ SOFTENER gallery is shown at the left with a control console at the right. Each console is equipped with indicators for 
effluent, rinse and wash water flows; timers for slow and rapid rinse; and actuating buttons and knobs to control the valves. 


high-and-low level lights and alarms 
are actuated at 16 and 6-foot depths 
respectively. 

Chlorination, Fluoridation and pH 
Control. Signals from the softener by- 
pass differential producer automatical- 
ly adjust the soda ash feeder and the 
chlorinator to feed the two respective 
chemicals in proper preset proportions 
to the flow entering the finished water 
clearwell. The fluoride feeder, when in- 
stalled, may be controlled by this same 
signal. 


Wash Water Tank Control. A Bourdon 
tube sensing element and transmitter 
indicate the depth of water in the 
wash water tank on the graphic panel 
symbol (N) which also provides high- 
and-low level lights. Rate of flow trans- 
mitted from the primary differential 
producer in the wash water line is re- 
corded and totalized on the graphic 
panel (L, M). This same rate is indica- 
ted on the filter and softener control 
consoles, 

Elevated Storage on the Distribution 





Forced Draft Aerators 

Fiber Glass Wash Water Troughs 

Filter Underdrains 

Filter Sweeps 

Low Service, High Service and 
Wash Water Pumps 

Electric Motors for Pumps 

Resin 

Softener Underdrains 

Instrumentation and Control 
Equipment 

Butterfly Valves 


Cone Check Valves 


Brine Pumps 

Electric Control 
Chlorinator 

Soda Ash Feeders 

Gate Valves 

Wash Water Tank 
Mono-Rail Trolley & Hoist 


Instrument Air Compressors 
Pump Primers 





List of Equipment and Manufacturers 
Lancaster, Ohio, Water Treatment Plant 


General Filter Co. 

F. B. Leopold Co., Inc. 

F. B. Leopold Co., Inc. 
Palmer Filter Equipment Co. 
DeLaval Steam Turbine Co. 


Ideal Electric and Mfg. Co. 

Nalco Chemical Co. 

F. B. Leopold Co., Inc. 
Minneapolis-Honeywell Regulator Co. 


S. Morgan Smith (now Hydraulic Div. 
of Allis-Chalmers Mfg. Co.) 

S. Morgan Smith (now Hydraulic Div. 
of Allis-Chalmers Mfg. Co.) 


Weinman Pump Mfg. Co. 

Westinghouse Electric Corp. 

Fischer and Porter Co. 

B-I-F Industries, Inc. 

M & H Valve & Fittings Co. 

Pittsburgh-Des Moines Steel Co. 

Robbins and Myers, |nc, and 
American Monorail Co. 

Quincy Compressor Co. 

Valve and Primer Corp. 








System. Water depth in the open stor- 
age reservoir located on the top of a 
hill, approximately 13%4 miles from the 
water works, is presently being sensed 
in a 12-in. pipe with a Bourdon tube. 
The depth signals are transmitted to 
the plant by telemetering equipment 
over a leased two-wire telephone cir- 
cuit. The electrical signal is converted 
to a pneumatic signal and water level 
is recorded at the graphic panel (V). 
High-and-low level lights are also pro- 
vided. Some difficulty in the accuracy 
and reliability of the indicated depth 
has been attributed to the location 
of the tap in the 12-in. pipe line. To 
insure accuracy the installation of a 
bubbler system in the reservoir, using 
nitrogen gas is being considered. Dis- 
tribution system pressure is indicated 
and recorded (BB). 

High Service Pumps and Finished 
Water Control. Finished water flows to 
the distribution system through a dif- 
ferential producer in the common pump 
discharge line and flow is indicated, 
recorded and totalized on the graphic 
panel (T, U). High service pumps are 
turned off and on manually at the 
central electrical control panel. 


General 


Cost of the new water works 
proper was $1,400,000 or $46.00 per 
capita served. Instrumentation and 
process control represents 6 percent 
of contract cost. The plant is owned 
by the City of Lancaster represented 
by Ernest D. Deeds, Superintendent 
of Water. Contract construction was 
carried out under the joint venture 
of C. Ray Sykes and Don King Con- 
struction Company. Burgess & Niple, 
Consulting Engineers designed and 
supervised construction of the plant. 
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( DEVELOPMENTS 





In Highway 


Maintenance Equipment 





JAMES E. BELL 
Equipment Engineer 
Bureau of Maintenance 
Illinois Division of Highways 


Springfield, Ilinois 


N ILLINOIS, highway maintenance 
| equipment requirements have 
seen some significant changes in re- 
cent years due to improvements in 
maintenance procedures and the in- 
creasing maintenance obligation 
generated by the modernization and 
expansion of our State and Federal 
highway system. 

Our equipment needs are based 
on the following general mainte- 
nance activities: 1) Maintenance of 
Portland cement concrete surfaces; 
2) maintenance of bituminous con- 
crete surfaces; 3) shoulder and ditch 
maintenance; 4) roadside mainten- 
ance (becoming more commonly re- 
ferred to as landscape mainten- 
ance); 5) snow removal and _ ice 
control; and 6) bridge maintenance. 

Major developments and im- 
provements in maintenance equip- 
ment have been generally limited 
to that equipment used for roadside 
or landscape work and for snow 
and ice control operations. This 
does not imply that improvements 
are not needed for equipment used 
in other maintenance activities, be- 
cause many would be desirable, but 
in Illinois most of our efforts have 
been directed to mowing equip- 
ment and snow and ice control 
equipment. 

In mowing equipment, improve- 
ments in the design of and more 
widespread use of hydraulically- 
powered sickle bar mowers, and 
increased use of rear-mounted ro- 
tary mower attachments, have been 
the trend. Illinois recently pur- 
chased and put to experimental use, 
gang-type hammer-knife mowers. 
Large tractors with 8-ft. center- 
mounted rotary mowers and a 15- 
ft. three-section pull-type rotary 
mower have also been added to 
our equipment list. Two of the 
more encouraging developments 
with tractor mowers have been: 
The successful use of a four-wheel- 
drive tractor, equipped with high 
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flotation tires and a hydraulically- 
powered rotary mower for mowing 
2 to 1 slopes; and the successful use 
of the 8-ft. center-mounted rotary 
and 15-ft. pull-type rotary mower 
in areas where large expanses of 
right-of-way are encountered. 

There is much opportunitv for 
further improvement in highway 
mowers. For years, many highway 
maintenance forces have used mow- 
ers which have been adapted for 
highway work from existing agri- 
cultural equipment. Any mower 
having a large quantity of exposed 
moving parts represents a potential 
maintenance problem. All rotary 
mowers need improvement in pre- 
venting the discharging or throwing 
of debris and in better distribution 
of the cut vegetation. 

In order to accomplish our mow- 
ing as efficiently and economically 
as possible, there is a need for units 
which produce a greater production 
rate. This possibly can be accom- 
plished by faster mowing speeds 
and/or by mowing wider swaths. 
Swath widths, however, are limited 
by the maneuverability of the mow- 
ing equipment and the quantity of 
sign posts, trees, shrubs, etc. in the 
right-of-way. Our experiences have 
also indicated that before higher 


i: 


speeds can be utilized, there is a 
need for improving the condition of 
the typical right-of-way turf in or- 
der to eliminate bouncing due to 
rough ground conditions. 

The rough ground problem also 
indicates a need for equipment 
which can be used for rehabilitating 
and maintaining the condition of the 
right-of-way. Roughness is most 
prevalent during the first few years 
following new construction and is 
going to be a major problem in con- 
nection with the early maintenance 
of our Interstate Highway System. 
Equipment developments required 
for improving landscape mainten- 
ance operations consist of better 
seeders, improved disc and harrow 
attachments and better fertilizer 
and mulch spreaders. This type of 
equipment is needed for improve- 
ment of ground conditions at the 
time of construction and in main- 
tenance operations following con- 
struction. 

In our snow and ice control oper- 
ations, new equipment develop- 
ments have included hydraulically- 
powered replacement-type end-gate 
spreaders, hydraulically-powered 
hopper body spreaders and power- 
reversible trip-blade snow plows. 
Most of these improvements have 


@ TANDEX-AXLE truck, capacity 12% cubic yards, has spreader which is power- 
driven by an auxiliary engine. A 12-foot reversible snow plow mounts on the front. 
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been aimed at making the job easier 
and safer for the maintenance equip- 
ment operator by eliminating the 
need for leaving the truck cab to 
operate or adjust the spreader or 
snow plow. Generally speaking, we 
are well satisfied with the perform- 
ance of the end-gate spreaders. We 
do believe, however, that hopper- 
body spreaders could be improved 
in the methods used for delivering 
materials to the spinner discs. 

Requirements for snow plows 
have been changing due to highway 
modernization resulting in im- 
proved grades and cross sections, 
additional construction of multiple 
lane highways and increased use 
of chemicals. We are beginning to 
increase the width of our plows, 
using more 11 and 12-ft. mold- 

@ THIS is a 1960 IHC tractor with Danco 8-foot center-mounted rotary mower. The boards While we have been able ad 

chain curtain shown at bottom has been effective in controlling throwing of debris. increase our plowing speeds some- 
what, we feel that recent snow plow 
design changes are not the complete 
answer. Due to the heavy traffic 
volumes on most of our highways, 
it is our opinion that high-speed 
plowing, such as is employed in 
airport work, will never be per- 
missible in highway snow removal 
operations. It appears, as of this 
date at least, that one answer to 
multiple-lane plowing is simply 
more units grouped for tandem 
plowing. 

One of the most serious prob- 
lems in connection with snow plows 
is the need for design standardiz- 
ation among the manufacturers and 
governmental agencies. This is par- 
ticularly true in the case of di- 

eg g % f : mensions of hitch assemblies. We 
Se ee mre " “i have frequently experienced a need 
to be able to connect one manufac- 
turer’s snow plow to another manu- 
facturer’s push frame. As long as 
there is competitive bidding on snow 
plow requirements for governmen- 
tal agencies, there will be a need 
for this form of standardization. In 
view of the excellent results ob- 
tained through standardization of 
bolt-hole spacing for plow cutting 
edges, it would certainly seem de- 
sirable that similar steps be taken 
in respect to hitch dimensions. 
Both new equipment develop- 
ments and improvements in exist- 
ing equipment are needed to prop- 
erly meet the demands of modern 
highway maintenance operations. 
One important factor, not to be 
overlooked in any equipment de- 
sign, is the need for simplicity. 
Equipment, to be of greatest value, 
must be made so that it can be op- 
> aay - erated and cared for by the average 
eae highway maintenance employees 
@ SPECIAL flotation tires and side-mounted hydraulically powered rotary mower can without excessive training or tech- 


be used on slopes of 2:1. Special rear wheel prevents “digging in’ on reverse. nical skill. 


@ MOWER team, utilizing hammer knife mowers, permits mowing a wide swath, but 
its usefulness may be limited by maneuverability and presence of obstructions. 
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GROUND FAULT LOCATOR 
PROTECTS AIRPORT LIGHTS 





ONTINUED modernization of 

facilities at Chicago’s Midway 
Airport includes a system which al- 
lows ground faults that develop on 
runway and parking lighting sys- 
tems, to be located quickly with 
pinpoint accuracy. This new system 
offers several advantages: Faults 
can be located quickly and easily; 
faults can be removed soon after 
developing so lights need not be out 
of service at al!, or only for short 
periods; and faults can be located 
without trial-and-error disconnect- 
ing of circuits or unnecessary dig- 
ging. 

Airport runway lighting circuits 
are similar in installation, whether 
of series loop or multiple parallel 
design. The power distribution ca- 
bles from the substation feed the va- 
rious transformers located through- 
out the field. Individual lamp trans- 
formers are housed in small concrete 
pits flush with the ground. The run- 
way light is mounted above the pit. 
The cable for the lighting circuit 
enters the pit and passes through 
the primary of a transformer to the 
other side of the pit, and on to the 
next light. Depending on the type 
of system installed, there may be 
more than one transformer per pit. 
The cable is generally a_ direct 
burial type and is buried from one 
to three feet below the surface of 
the ground. 

The pits collect water during rain- 
storms and when these storms are 
severe or frequent enough to keep 
the transformers continually sub- 
merged in water, trouble is bound 
to develop and the transformers or 
other parts of the system will go to 
ground. These grounds can be se- 
vere enough to allow the complete 
system or portions of it to become 
inoperative so they must be located 
and removed quickly. 

The usual method is to de-ener- 
gize the system, then open the cable 
at various points and check for 
grounds by ringing out the cable 
between these points. This takes 
considerable time and there is al- 
ways a good chance that an im- 
proper insulation closure may cause 
another ground. 

The new fault-locating system 
(called the Allen Ground Detector, 
manufactured by the Excel Electric 
Service Co. Chicago, Ill.) can be 
applied to both series and parallel 
circuits. It consists of a signal gen- 
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@ GROUNDS in airport runway or 
parking lighting systems can be located 
by ground detector system very quickly. 


erator and a hand-held signal re- 
ceiver. The signal generator in the 
substation is connected to the cir- 
cuit to be tested. When the instru- 
ment is energized and a ground fault 


is present on the circuit, a signal 
current will flow. The signal current 
pulsates in a distinctive manner and 
is traced by the operator at ground 
level with the signal receiver by 
observing the signal pulsations on 
the signal receiver meter. The sig- 
nal is traced to the fault. If the fault 
is of a pinpoint nature, the signal 
will drop sharply at that point. If 
the fault consists of a damaged 
length of cable, the signal falls off 
gradually over the damaged length. 
The fault is then exposed and the 
system put back into operating con- 
dition. The location time has been 
a matter of minutes. 

The Allen Ground Detector Sys- 
tem has been in use for the past ten 
years by industrial plants and rail- 
roads to locate faults on both ener- 
gized and de-energized circuits. 

The Atlanta Municipal Airport in 
Atlanta, Ga., was the first airport 
to use the system to maintain its 
runway lighting circuits and was 
soon followed by the Midway in- 
stallation. Both airports have found 
that this system offers an easy, ef- 
fective way of locating ground 
faults, saves time in location, elimi- 
nates the necessity of opening and 
re-splicing cable, saves useless dig- 
ging and, most importantly, insures 
maximum circuit reliability and 
safety. 
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@ UPPER PORTION of diagram shows application of ground detectors to system of 
parallel circuits. Lower diagram illustrates application to series lighting systems. 
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itting the Hignway 
Into the Urban Plan 


ELLIS L. ARMSTRONG 


Commissioner of Public Roads 
U. S. Department of Commerce 
Washington, D.C. 


NYBODY who decides where a 
A highway is to go is to some de- 
gree committing his community to a 
comprehensive plan. It is the high- 
way that in great part determines 
the use to which the land area it 
trade, industry, 
homes, recreation, or what not. A 
road is both effect and cause; it is 
the effect of present demand and a 


serves is to be put 


cause of future growth. 

Building a highway before a com- 
munity plan is adopted is a little 
like building a hallway without 
any blueprints for the structure that 
is to go around it. As people walk 
through the hallway it may seem 
proper to cut doors here and there 
and to add rooms. But what purpose 
are the rooms to serve? Are they to 
be sitting rooms or bedrooms? Is 
this to be a home, an office building, 
a school? 

The people should first determine 
what they want to make of an area 
and use the highway as one of the 
tools to achieve that purpose. A 
modern highway can be a beautiful 
and highly functional thing, but it is 
not an end in itself 

The need for planning is most 
obvious in the city and its surround- 
ing counties, for the metropolitan 
areas are rapidly growing in popula- 
tion; they are growing even faster in 
area, and old relationships are being 
dislocated. In many cases the second 
ring of counties is already being 
brought into the urbanized area, and 
the public works engineer on this 
outer circle, like his fellows closer 
to the center is busy estimating the 
effects of the influx of new indus- 
tries, new families and new com- 
mercial services on his county, and 
is studying how to take care of them. 
One of the chief demands is for ade- 
quate roads and streets. Some of 
these new developments cannot or 
will not be accomplished until the 
highway improvements are made. 

In the 1920’s the city was the ne- 
glected stepchild of the highway 
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program. The early Federal highway 
acts and many State highway laws 
prohibited the expenditure of funds 
for improvement of urban connec- 
tions. The principal reason was that 
the cities had all-weather street 
surfaces while farm roads were mud 
In 1944, a Bureau of Public Roads’ 
report to Congress on “Interregional! 
Highways” recognized that condi- 
tions had changed. “With congestion 
of the transcity 
rural highway mud as the greatest 
of traffic barriers,” it said, “emphasis 
needs to be reversed and the larger 
expenditures devoted to improve- 
ment of the city and metropolitan 
sections of arterial routes.” The re- 
port pointed out that the route lo- 
cations were a matter for joint 
agreement among the Federal, State 
and municipal authorities. 

The “interregional” system that 
the Bureau recommended in 1944 
has become the National System of 
Interstate and Defense Highways 
The emphasis has indeed been 
changed, for according to present 
estimates 42 percent of the cost of 
completing the system will be fo: 
urban highways. And the need for 
coordination is greater than ever 
The same traffic flow frequently 
runs through three jurisdictions 
city, county, and State—with the 
Federal Government an_ active 
partner of the state highway de- 
partments in developing the high- 
way system. 

In the use of Federal-aid funds 
for roadbuilding, the initiative and 
responsibility for the development 
and construction of highways rests 
with the States, subject to approval 
by the Bureau of Public Roads in 
accordance with the regulations 
laid down by Congress. The law pro- 


routes replacing 


vides broadly that the Interstate 
System “shall be so located as to 
connect by routes, as direct as prac- 
ticable, the principal metropolitan 
areas, cities, and industrial centers, 
to serve the national defense, and 
to connect at suitable border points 
with continental im- 
portance in the Dominion of Canada 
and the Republic of Mexico.” 

The growth of metropolitan areas 
often involves not only 
counties and other authorities but 
more than one State, and sometimes 
a Federal jurisdiction. The respon- 
sibility for administration and engi- 
neering in these complex areas is 
usually divided, so that it is not 
possible to go to a single man be- 
hind a desk and expect to get an 
over-all program and definite de- 
cisions. It is a matter for many co- 
ordinating groups to work out. Fo: 
example, in the 192 standard metro- 
politan areas, as defined by the Bu- 
reau of the Census, there exists 951 
county and municipal 
governments. These all have some 
degree of responsibility over high- 
ways within their boundaries. Thus 
there is need for real action and 
decision as to community plans. 


routes of 


cities, 


separate 


Guidelines for Planning 


From the standpoint of the road- 
builder—and indeed, I believe, from 
everybody’s—the broad view and 
the long view are best. In laying out 
an urban highway system, the engi- 
needs guidelines for many 
years ahead. Are, for example, the 
functions of the central business 
district changing, and will the city 
be best served by centralization or 
a dispersed-central arrangement? 
Can dispersal ease the traffic bur- 
den? 


neer 





Secretary of Commerce Frederick H. Mueller recently accepted the 


resignation of Ellis L. 


Armstrong as Commissioner of the Bureau of 


Public Roads, U. §. Department of Commerce. The Commissioner has 
served since October 13, 1958, as second in command to Federal High- 
wav Administrator Bertram D. Tallamy in administering the vast Fed- 


eral-aid highway program in the U 


S. and its territories. Mr. Arm- 


strone’s resignation is effective early this month when he will become 


President of the Better Highways Information Foundation 


a private 


non-profit organization devoted to national highway education. 
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It is impossible to present a fixed 
pattern for the future and say, 
“Boys, this is it!” The further ahead 
you push the date for which you are 
making a plan, the less definite it 
can be. Private decisions over which 
the planner has no control may 
make alterations necessary before it 
gets to the action stage. It is de- 
sirable to have a long-range plan, 
not too detailed but under constant 
review and revised as necessary. 
From such a plan determinations 
can be made for the action program 
for today’s fulfillment. 

What should a _ comprehensive 
plan include? It seems to me that 


commercial, industrial, and other 
purposes; the most desirable densi- 
ties of population in the several 
parts of the municipality . . . provi- 
sion for airports, parks, playgrounds, 
and other public grounds; recom- 
mendations for the general location, 
relocation and improvement of pub- 
lic buildings; for the general loca- 
tion and extent of public utilities 
and terminals; and for the extent 
and location of public housing 
projects.” 

This plan, the statutes say, “shall 
be based on studies of physical, so- 
cial, economic and governmental 
conditions and trends and shall be 


@ CONGRESS Street Expressway, Chicago, is constructed with eight lanes for motor 
traffic while providing for two lines of mass transit rail facilities in the median. 


the Connecticut statutes, in pre- 
scribing city planning, offer a good 
example. For this information I am 
indebted to James S. Klar of the 
Connecticut Development Commis- 
sion, who summarized the provi- 
sions at a Yale traffic engineering 
conference last year. 

The responsibility for city plan- 
ning is vested in a commission of 
laymen, serving without pay, who, 
with the advice of a full-time staff 
or professional technicians on a 
consulting basis, are required to 
prepare a plan of development for 
the municipality. This plan should 
show “the most desirable uses of 
land for residential, recreational, 
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designed to promote with the great- 
est efficiency and economy the co- 
ordinated development of a munici- 
pality and the general welfare and 
prosperity of its people.” 

Such a plan is a tall order to fill, 
and takes time. Small wonder then 
that the administrator and engineer 
often have to content themselves 
with less elaborate guidelines. If 
there is no comprehensive plan, 
next best is an over-all transporta- 
tion plan, including not only high- 
ways and streets but means of mass 
transportation of goods and people 
by rail, pavement, water or even air. 

If there is no over-all transporta- 
tion plan, at least a current and 


realistic urban arterial highway 
plan is a prime need from the 
standpoint of the highway engineer. 
Last November I asked the Bureau 
of Public Roads field offices to work 
with the State highway departments 
and cities toward the objective of 
completing such plans where they 
did not exist and updating others 
that were no longer current. At the 
Washington headquarters of the Bu- 
reau, an Urban Highway Division 
has been established in the Offices of 
Engineering to furnish technical aid 
and cooperation. 


State and Urban Cooperation 


The American Association of State 
Highway Officials and the Ameri- 
can Municipal Association have for 
some years strongly urged close 
cooperation between State and ur- 
ban officials in each city with gen- 
erally good results all across the 
nation, The division (State) offices 
of the Bureau of Public Roads are 
participating in this cooperative ef- 
fort. 

Highway officials had for years 
been struggling with the problem 
of coordinating urban planning and 
highway planning—and with notable 
success in some areas. The Saga- 
more Conference of October, 1958, 
brought municipal and highway of- 
ficials together and gave new im- 


petus to the efforts of both to 


achieve a cooperative approach to 
planning. The meeting was formal- 
ly called the National Conference 
on Highways and Urban Develop- 
ment, and was held at the Sagamore 


Conference Center of Syracuse 
University under the sponsorship of 
the Joint Committee on Highways 
of the American Municipal Associa- 
tion and American Association of 
State Highway Officials, the Com- 
mittee on Urban Research of the 
Highway Research Board (National 
Academy of Sciences-National Re- 
search Council), and Syracuse Uni- 
versity. 

It was attended by 55 top high- 
way officials, mayors, public works 
directors, city planners, traffic engi- 
neers, transit officials and business 
and civic leaders. 

In its findings, the conference rec- 
ognized that the highway program 
in the States and local communities 
had benefited greatly from the his- 
toric and proven relationship exist- 
ing between the Bureau of Public 
Roads and the state highway de- 
partments, and that the prime re- 
sponsibility for implementing the 
state highway programs, including 
the Interstate System, and complet- 
ing them within the prescribed time, 
lay with the States. 





The conference recommended that 
the state highway departments work 
with local authorities in planning, 
designing, constructing and operat- 
ing streets and highways in local 
areas, Specifically, it urged that the 
highway departments develop coop- 
eratively a tentative program of ur- 
ban highway improvement for at 
least five years in advance as a ba- 
sis for local planning. This program, 
it said, should be in accordance with 
a jointly agreed upon long-range 
plan. 

In cases where local government 
had not initiated community plan- 
ning, the conference recommended 
that the State take responsibility 
for starting it. The conference felt, 
however, that the primary responsi- 
bility was local, and that the local 
government “should prepare a 
comprehensive plan for the physical 
development of the community, em- 
bracing a land use plan, a transpor- 
tation plan including public transit, 
and a program for land use con- 
trols.” Regional planning should be 
initiated in every metropolitan area. 

The Sagamore conference urged 
as a basis for planning, studies by all 
agencies to develop the necessary 
facts and, in the area of transpor- 
tation planning, highly recommend- 
ed the procedures set forth in the 
guide and manuals of the National 
Committee on Urban Transporta- 
tion. The committee comprised rep- 
resentatives of the American Mu- 
nicipal Association, International 
City Managers’ Association, Ameri- 
can Society of Planning Officials, 
National Institute of Municipal Law 
Officers, American Public Works 
Association, Municipal Finance Offi- 
cers Association, Bureau of Public 
Roads, Canadian Federation of 
Mayors, and the National Asso- 
ciation of County Officials. 

The guide, entitled “Better Trans- 
portation for Your City,” has been 
endorsed by the AMA-AASHO 
Joint Committee, for the American 
Transit Association, the Bureau of 
Public Roads, and other national or- 
ganizations. Copies of the guide, and 
of a series of supplementary man- 
uals for technicians, may be obtain- 
ed from the Public Administration 
Service, 1313 East 60th Street, Chi- 
cago 37, Ill 

Many of the studies outlined in 
the guide are of a type eligible for 
Federal-aid participation as part of 
the program of engineering and 
economic investigations in connec- 
tion with highway planning, financ- 
ed with the 1% percent of Federal- 
aid highway funds available for this 
purpose if submitted by the State 
as part of such a program. 
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@ GREATER New Orleans bridge and Pontchartrain Freeway bisect New Orleans. In 
center is Mississippi River and business section of City; Lake Pontchartrain in rear. 


The guide itself was designed for 
use by mayors, city managers, city 
councilmen, transit officials and state 
highway engineers. The 17 proce- 
dure manuals were intended for use 
by field personnel in conducting 
recommended detailed studies. 
These were field-tested, beginning 
in 1956, in seven cities: San Diego, 
Calif.; Phoenix, Ariz.; Detroit, 
Mich.; Syracuse, N.Y.; Albuquer- 
que, N.M.; Oak Park, IIl.; and Poca- 
tello, Idaho. When the National 
Committee on Urban Transportation 
decided in May 1960 to disband, as 
its objectives had been fulfilled, it 
announced that more than 150 com- 
munities had indicated an interest in 
adopting the program. Nashville and 
Chattanooga, Tenn.; Joplin, Mo.; 
Dayton, Ohio; and Salt Lake City, 
Utah, among others, were already 
proceeding with it 

Salt Lake City and its neighboring 
towns and counties are making ef- 
fective use of a Citizens’ Advisory 
Committee in a two-year transpor- 
tation study that will cost about 
$500,000. The NCUT guide stresses 
that such a committee serves as a 
spearhead for public support and 
that whether an improvement plan 
will stand or fall depends largely 
upon the degree of understanding 
and acceptance that is generated 
among the citizen body. “An es- 
sential step, therefore,” says the 
guide, “is the formation of a strong 
support group drawn from various 


civic, safety, traffic and 
parking organizations, and including 
leaders of business, industry, labor, 
farm, and professional groups.” 

At the invitation of Governor 
George D. Clyde of Utah, 22 civic 
leaders have formed such an Advi- 
sory Committee for the Salt Lake 
City area. The official planners who 
are doing the technical work look 
to the members of the committee to 
explain the study to the public and 
to carry back to the engineers word 
of what the citizens think about it. 
The effectiveness of the committee 
is already being felt 

Nationally, although the NCUT 
itself has disbanded, continuity will 
be provided by the American Munic- 
ipal Association (1612 K_ Street, 
NW., Washington 6, D.C.) which will 
have a technical consultant to aid 
cities in organizing and initiating 
studies of the type recommended by 
the Committee. The consultant will 
not be available to direct or super- 
vise individual studies but will help 
started and to give 


service, 


to get them 


general advice 


Facts For Planning 


In preparing a transportation or 
urban arterial highway plan, the 
great need is for facts. They form 
the basis for the determination of 
trends, the estimates of future con- 
ditions and the reconciliation of 
divergent views. The 
which is outlined at length in the 


procedure, 
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guide and manuals prepared by the 
National Committee on Urban 
Transportation, includes these stud- 
ies: 

Street Use. Streets are usually as- 
signed to four categories: Express- 
ways, major arterial streets, collec- 
tors or distributors, and local streets. 
Each category can be indicated on 
a map in a distinctive color. 

Travel Habit (Origin-Destination) 
and Land Use. A travel habit study 
develops information on the number 
of trips into, within, and through the 
city, the origin and destination, the 
mode of travel, and trip purpose. 
For urban areas under 5,000 popula- 
tion, a simple external survey by a 
cordon of interviewers is usually 
enough. For urban areas between 
5,000 and 75,000, a similar survey 
or a combination with an internal 
cordon survey, a parking survey or 
a home interview survey is recom- 
mended. For larger places, the ex- 
ternal cordon and home interview 
survey method is preferred. Accord- 
ing to a recent count, over 160 home 
interview transportation studies had 
been made in 28 States. 

Land Use. Data on land use are 
essential for the development of an 
over-all land use plan, which logi- 
cally should precede or parallel a 
transportation study. Furthermore, 
to project traffic patterns with reas- 
onable accuracy, it is necessary to 
determine the relation between vari- 
ous land uses and traffic generation 
In other words, anticipated land use 
provides a basis for estimating fu- 
ture travel patterns.* 

Existing Traffic Service. The gen- 
eral subject may be covered in half 
a dozen studies. Traffic volume, 
travel time, street capacity, acci- 
dents, parking, and control devices. 

Existing Transit Service. The com- 
ponent studies include routes and 
transit route inventory, 
load data, service fre- 


coverage, 
passenger 
quency and regularity, transit run- 
ning time, transit speeds and delays, 
general operating data and passen- 
ger riding habits. 

Physical Street System. An inven- 
tory of existing street details is a 
necessary tool for making decisions 
on their adjustments and improve- 
ments. 

In addition to facts about trans- 
portation facilities and habits, fi- 
nancial data can be assembled in 
convenient form for administrators 
and legislators. 

Getting the facts is only one step, 
of course. After they are in hand, 


*Page 16 of Better Transportation for 
Your City, the Guide Manual of the 
National Committee on Urban 
Transportation 
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the problem must be defined, the 
planned improvements determined, 
the best transportation and financial 
programs must be adopted, and they 
must be carried out. But the facts 
lay a foundation on which the plan- 
ners can build. 


Making Forecasts 


In making forecasts, a _ time 
twenty years off may well be chosen 
In the 1956 Act, however, Congress 
prescribed specific designs adequate 
for 1975 traffic for the Interstate 
System, but there is no magic in 
that year and a later date may well 
be used for today’s general planning. 
Indeed San Diego, one of the pilot 
cities, chose a “horizon year” that is 
not an exact calendar date at all, 
but the year when the metropolitan 
area will reach 2.4 million in popu- 
lation. 

In outlining an expressway system 
for the horizon year, whatever it is, 
there are broad questions of geo- 
metric pattern that may require a 
joint effort of planner and engineer. 
Shall the system, for example, be 
circumferential and radial, with 
highways placed like the rim and 
spokes of a wheel, or shall it take 
advantage of the grid pattern of 
streets and approach the city center 
along the sides of existing rectan- 
gles? Can this latter concept be tied 
to the relief of traffic congestion by 


means of dispersing traffic genera- 
tors? And will such a solution pro- 
vide for a more economic use of 
land and the avoidance of the di- 
agonal chopping up of rectangular 
plats? 

Highway planning must take into 
account all kinds of roads, but the 
Interstate System brings its own 
problems. The 41,000 miles of the 
System will link 90 percent of the 
mainland cities with populations of 
50,000 and more. It is being designed 
for the types and volumes of traffic 
expected in 1975. It is not the entire 
answer to urban transport problems 
but rather the basic skeletal frame 
for a complete urban or regional 
system. Any new arterial highway 
or freeway should be considered as 
a supplement to the existing system 
of streets and highways in the over- 
all transportation system. 

Although the length of the Inter- 
state System is not impressive when 
compared to the total of 3.5 million 
miles of roads and streets in the 
country, it is expected upon com- 
pletion to carry 20 percent of the 
nation’s highway travel. As the 
System is constructed, it will in- 
creasingly stimulate long-distance 
trucking, bus travel and passenger 
car driving. The sections that have 
been opened show a great influence 
on the growth of industry, business, 
and home communities. As the Sys- 


downtown section of the city is at the upper right. Scioto River is in the foreground. 
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tem approaches completion I think 
we may expect public pressures for 
its extension, primarily in urban 
areas. 

Urban and highway planning 
along the Interstate route has a spe- 
cial importance. A _ preliminary 
compilation made by the Bureau of 
Public Roads in November 1959, 
listed 288 cities of 25,000 populatiox 
or more that were included in urban 
areas penetrated by the Interstate 
System. Over half of them had com- 
prehensive city plans of some sort 
and 45 others were working on 
them. 

Sixty-six of the 288 cities had 
overall transportation plans, includ- 
ing facilities other than highways, 
but 230 (80 percent) had at least 
urban arterial highway plans. Of the 
remainder, 25 cities had started ar- 
terial highway plans, and 33 had 
made no move. 

The arterial highway plans in some 
cases are limited to corporate bound- 
aries and do not cover entire ur- 
ban areas. In some metropolitan 
areas that include a number of mu- 
nicipalities there may be separate 
plans for each municipality, or 
there may be no plan for one or two 
of them. The separate plans are not 
always integrated. Obviously, much 
planning has been done along the 
Interstate route and elsewhere, but 
there is further prog- 
ress. 


room for 


Studies and Research 

Officials and engineers, in esti- 
mating the social and economic im- 
pact of highway improvements on 
their communities, can draw on a 
wealth of studies made in all parts 
of the United States. A Selected 
Bibliography on Economic Impact 
Research may be obtained upon re- 
quest from the Economic Impact 
Research Branch, Highway and 
Land Administration Division, Bu- 
reau of Public Roads, Washington 
25, D. C. Lists of studies in progress 
are also available. 

In the acquisition of land for 
right-of-way, it is sometimes pos- 
sible to use blighted areas, thus 
serving the secondary purpose of 
giving nearby business districts the 
highway access they need. I believe 
good examples of such operations 
may be found in New Haven, Conn.; 
Washington, D. C.; Norfolk, Va.; 
and Cincinnati, Ohio. Advance ac- 
quisition for right-of-way gives 
private developers a chance to pre- 
pare their own plans for land uses 
in accordance with an over-all com- 
munity development program. 
Highway legislation permits ad- 
vance acquisition of lands for right- 
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of-way with Federal aid as long as 
seven years before they are needed 
for construction. 


Industry Attracted 

Freeways attract new industry. 
For example, an inventory of indus- 
trial development in 17 cities and 
towns along Route 128 (Boston Cir- 
cumferential Highway) made in 
1958 revealed an investment of $85 
million. Development at that time 
consisted of 209 companies in op- 
eration, 17 under construction, 16 
industrial parks, 2 shopping centers 
and one under construction. For 
comparison, there had been 39 com- 
panies in operation and 14 under 
construction in June 1955. Similar 
industrial growth has taken place 
in the Delaware Valley, along the 
New York Thruway and on free- 
ways in Texas, California, and else- 
where. 

Many retail and service businesses 
have come to depend almost entire- 
ly on car-borne customers and wel- 
come new locations along major 
highways. Their patrons, in turn, 
find homesites on land that was 
formerly inaccessible. They also 
find that jobs are widely available 
in suburban industry and trade 
within range of their cars. The 
stimulus of modern highways ex- 
tends to all segments of the econ- 
omy. 

Better motor transportation helps 
society in other ways—getting the 
children to school, getting the sick 
to doctors and hospitals, getting the 
police and firemen to emergencies 
and, of course, getting an urban 
population of about 120 million souls 
out of the city on week-ends. 

An adequate highway system will 
not only provide indispensable traf- 
fic service and accessibility, but it 
can—and does—help mold desirable 
land-use arrangements. Those with 
responsibility for route selection and 
highway improvements are there- 
fore accepting considerable respon- 
sibility as well, for helping to mold 
the economic and social life of their 
communities. 

From the standpoint of the public 
works engineer, as well as of the 
state highway departments and the 
Bureau of Public Roads, it is neces- 
sary today that all agencies of gov- 
ernment with responsibilities for 
highway development coordinate 
their activities in the preparation of 
effective local plans. Because of the 
complexity of urban highway trans- 
portation, expert engineering alone 
is not enough. In the initial plan- 
ning phase, joint or intergovern- 
mental cooperation is required. The 


initial coordination of community 
and highway planning is the first 
and most important step in the de- 
velopment of a sound program. Good 
highway design is the natural out- 
growth of this initial planning proc- 
ess, followed by sound construction, 
and, eventually, by effective and 
reasonable maintenance. Good co- 
operative staff work during each 
phase will insure effective operation 
of the highway system. The failure, 
however, of any one phase—or the 
failure to accept or recognize re- 
sponsibilities—will almost 
foredoom to failure the successful 
traffic operation of the transport sys- 
tem we build. 

I might add that progress on ac- 
tion programs calls for recognition 
by all concerned of the distinction 
between the broad planning and 
specific design steps. While special- 
ists in both groups should have 
knowledge of the responsibilities 
and work details of the other group, 
they can hamper progress if they 
intrude in each other’s fields. 

I know from conversations with 
municipal and other officials in 
many parts of the country that there 
is a growing realization, not only 
that adequate plans must be made, 
but that they must reflect the whole 
needs of the community—its econ- 
omy, its housing, its culture, its 
recreation, its transportation. The 
Bureau of Public Roads, as the Fed- 
eral agency concerned with high- 
ways, will continue to do whatever 
it can toward that end. 


surely 


Equipment for the New York 
Port Authority 

The purchase of 222 pieces of 
automotive equipment to meet the 
needs of The Port of New York Au- 
thority is planned for 1961, This will 
cost about $1,647,800 and will in- 
clude: 12 pieces of special snow re- 
moval equipment expected to cost 
$397,300; 124 passenger vehicles, 
$286,700; 4 pieces of airport emer- 
gency equipment, $257,500; 14 heavy 
trucks, $202,000; and 12 road and 
runway sweepers, $146,500. It will 
also include five special purpose 
trucks, to cost $142,900, including 
two runway vacuum cleaners, two 
flush trucks for cleaning tunnel 
walls, and a high lift truck provid- 
ing a work platform up to 95 feet. 
The balance comprises 28 pieces of 
miscellaneous general maintenance 
equipment at $118,100; 5 tunnel and 
bridge emergency trucks at $43,- 
300; 10 light trucks at $29,300; and 
8 police patrol and station wagons 
at $24,200. 
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@ TYPICAL STORM procedure calls for pushing the snow to intersections 
and loading into trucks for removal during early morning or late evening. 


Snow Removal Contracts and Heated 
Pavements Aid Boston’s Winter Program 


TIMOTHY J. O'LEARY 
Director of Transportation 
Public Works Department 

Boston 8, Massachusetts 


| N HISTORIC Boston, snow re- 
moval and ice control have been 
problems since the days of Paul 
Revere and John Hancock. Boston 
has a total of 750 miles of streets 
in a 43 square mile area. Most of 
these streets were never laid out 
for modern vehicular travel, a fact 
to which most visitors will testify. 
Situated in the northeastern re- 
gion of the country, our climate 
develops a wide variation in snow 
fall in the City of Boston. The av- 
erage snow fall is 40 in., though 
in the winter of 1947 it went to 
90 in., dropped to 24 in. in 1953 and 
in 1955 it soared to 70 in 

In Boston, all snow removal op- 
erations are under the direct charge 
of the commissioner of public 
works, who is responsible to the 
mayor. The commissioner, for as- 
sistance in the snow season, ap- 
points a three assistant 
directors and a number of area 
engineers who are responsible for 
all sanding, plowing and removal 
in their assigned districts. 

If he deems it necessary, the 
commissioner has the authority to 
declare a state of emergency, due 
to intensity of a storm. This was 
necessary on Valentine’s Day in 
1940 when it snowed at the rate of 
three inches an hour for seven 
hours with 60 mph winds halting 
all traffic. It was found necessary 


director, 
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to declare a state of emergency on 
March 3rd of last year when it 
snowed for 24 consecutive hours 
to a depth of 30 in., the most severe 
storm in 20 years. 
Communications 
The city has a _ central 
headquarters from which all orders 
are issued by phones especially in- 
stalled in four areas and seven 
districts. Last winter, it was felt 
that the installation of teletype 
equipment in the area offices would 
prove more efficient and furnish 
the director with a more permanent 
record of his decisions. In addition, 
the Public Works Department has 


a short wave radio station operated 


snow 


@ MOST of the snow is dumped into 
Boston Harbor with land dumps used 
where long hauls would be too costly. 


24 hours a day next to the central 
telephone headquarters. This sta- 
tion is in constant communication 
with 40 vehicles of various types 
scattered throughout the city and 
operated by key personnel of the 
department 

These cars and trucks, as well as 
the station itself, were procured a 
number of years ago through Civ- 
ilian Defense and have proven of 
inestimable value in many emer- 
gencies such as hurricanes, major 
water breaks, etc., as well as snow 
removal operations. 

The city contracts with a weather 
advisory service as well as using 
the United States Weather Bureau 
reports from Logan International 
Airport in Boston. This has often 
been confusing, as Logan on the 
ocean front may register 2 in. of 
snow while the Brighton district, 
five miles inland, may have double 
this amount. 

The Public Works Department 
contracts usually for about 6,000 
tons of rock salt, which is partially 
delivered in the fall and the balance 
in early winter. It is all stored in 
various highway districts, where 
it is mixed with sand. Sand is pur- 
chased under contract in the 
amount o. approximately 24,000 
tons per year. 

In the downtown business dis- 
trict, straight salt is spread to assist 
in a rapid runoff of falling snow 
and to free the area of all snow 
within 24 hours after each storm. 
This method is expensive but felt 
necessary. 

At the present, the city has 40 
heavy-duty, 12-ton, four-wheel- 
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@ THE BEST of planning could not prevent this kind of scene from occurring dur- 
ing last winter's thirty-inch storm—the most severe in twenty years in Boston area. 


drive trucks with sand spreaders 
that are assigned to the task of 
spreading a mixture of four parts 
sand to one part salt during normal 
2 to 6-in. storms. These trucks are 
all equipped with plows and may 
plow and spread at the same time. 
In addition to the 40 heavy duty 
trucks, the Public Works Depart- 
ment has 40 Ford trucks equipped 
with spreaders and plows. 

In addition to the 80 city owned 
plows, the Public Works Depart- 
contracts each fall for the 
privately owned trucks of 
various types, to which the city 
attaches an A frame and plow 
These trucks are then stationed in 
the contractors yards to be on call 
in the event of an emergency. When 
called to duty, time is allowed for 
attaching the blade before report- 
ing to the district yards. A mini- 
mum. of 4 hours is paid, the aver- 
age rate being approximately $7.00 
including the operator of 
Bulldozers and graders 
hours to 


ment 
use of 


per hour, 
the vehicle 
are allowed two reach 
the site of operations and the rates 
are considerably higher, running 
about $17.00 per hour. Where the 
use of a trailer is necessary for 
hauling tractors, a rate of $9.00 per 
hour is allowed. The Public Works 
Department has approximately 250 
plows available under this agree- 
ment assigned to the various city 
districts. 

Snow removal in Boston is con- 
ducted under one of three different 
categories, based upon the inter:itv 
of the storm. 

First, with city equipment. The 
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city owns three Barber Greene 
snow loaders, 4 bucket loaders, 19 
front end bucket loaders, 3 tractor 
shovels, 4 crawler tractors and 1 
grader. In an average storm of 6 to 
8 in., the procedure has been, after 
plowing, to push the with 
front end loaders to various inter- 
sections in the early morning or late 
evening hours. After this has been 
accomplished the snow is loaded 
into city vehicles. 

Second, with rental 
equipment. In the event that the 
size and depth of the storm are 
above normal, the city puts into 
effect a Force Account Agreement 
with contractors for furnishing la- 
bor and equipment under contract 
The amount of each 
awarded to approximately 20 con- 
tractors, will average $2,000. 

In both instances, the city fur- 
nishes the dump locations and the 
men and the equipment necessary 
to operate the dumps. Most snow is 
dumped ovetboard into Boston Har- 
bor. In a few instances, land dumps 
are used but are necessarily limited. 
Length of haul is the determining 


snow 


labor and 


contract, 


tactor. 

Third, under snow removal con- 
tracts. The commissioner each fall 
writes specifications for snow re- 
moval contracts on a cubic yard 
basis. This is done on an area set- 
up. The contractor awarded the bid 
agree to furnish all labor, 
equipment, materials, and imple- 
ments to remove snow 
from the streets within the area 
provided in the contract. In order 
for a contractor to qualify, he must 


must 


necessary 


furnish evidence of ownership of 
one or more modern wheel-mounted 
or caterpillar-propelled spiral-feed 
or paddle-feed type loaders. Such 
loaders are inspected by a repre- 
sentative of the Public Works De- 
partment before the contract is 
awarded. 

In addition to a laborer to assist 
the operator of the loader, the con- 
tractor is required to furnish at 
least a minimum number of trucks 
with a combined capacity of 36 
cubic yards. If the contractor uses 
hired trucks, he must pay not less 
than the prevailing rates in the 
area covered by the contract. One 
foreman must be provided with 
each snow loader. Computations of 
the amount of snow removed is 
made on the basis of the contents 
of each vehicle as determined by 
the employees of the Public Works 
Department. A load plate is made 
out showing vehicle number, cubic 
yard capacity and vehicle registra- 
tion number. The load plate is 
stamped, upon arrival at the dump, 
on a receipt ticket. The average 
cost to the city in recent years has 
been approximately $1.00 per cubic 
yard for this type of service. 


Heated Roadways Downtown 


Within the corporate limits of the 
City of Boston, the Commonwealth 
of Massachusetts, with the aid of 
federal funds, has recently complet- 
ed a six-lane express highway, the 
total length from the Mystic River 
Bridge on the north to the Smith 
Bridge over the Neponset River in 
the south being eight miles. The 
cost of this undertaking was $98 
million not including land damages. 
One of the progressive features of 
this roadway is its 14 heated on and 
off ramps controlled by five pump 
operated by under- 
Boston 


houses and 
ground steam supplied by 
Edison 

This system consists of 1-in. lines 
placed 15 in. apart with 2%-in. 
feeder lines, all embedded in the 
concrete pavement. A mixture of 
40 percent glycol and 60 percent 
water is circulated through the pipe 
lines and the pump house. The 


system has proven very successful 
in preventing any appreciable accu- 
mvlation of ice or snow on the 
pavement and has been instrument- 
al in eliminating many accidents 
The annual snow budget normally 


is $500,000. In some years that 
amount is not needed while in 
others costs may run over $1 million. 

This is a condensation of a paper 
presented by Mr. O'Leary at the 1960 
Public Works Congress in New York 
City. 


PUBLIC WORKS for January, 1961 





First ZIMMERMAN PROCESS 
PLANT Nearing Completion 


HE WET-OXIDATION or Zim- 

merman process is a new method 
of “incineration” which uses the 
principle of wet combustion to de- 
grade the organic matter in sludge. 
Basically the process is chemical 
oxidation, under pressure, of com- 
bustible materials in water solution 
or suspension. Atmospheric oxygen 
is the oxidant and the organic mat- 
ter of sewage sludge, or any organic 
substances for that matter, is the 
combustible material. Oxidation will 
occur at temperatures around 300°F 
and will be more efficient between 
400°F. and 650°F 

The mechanical features of the 
system consist of two prime mov- 
ers, a pump and a compressor, a 
reactor and a series of heat ex- 
changers. Sludge preheated to 
180°F. is pumped to a storage tank. 
A feed pump operating at 30 to 50 
psi delivers it to a high pressure 
pump operating against a pressure 
of 1200-2000 psi. Immediately after 
passing through the high pressure 
pump, air is introduced into the 
stream at 1200 to 2000 psi. The 
sludge and air pass through a series 
of heat exchangers which raises the 
temperature of the mixture to 
450°F. 

The mixture then enters the bot- 
tom of the reactor, moves upward 
through a coarsely baffled path in 
the central body of the reactor and 
spills over a port at the top of the 
inner shell into a jacket formed by 
the walls of the inner and outer 
shells. During the period of flow 
through the reactor, organic matte: 
undergoes degradation by wet-com- 
bustion. The reaction is complete 
when the mixture spills through the 
port. The end products 
trogen, carbon dioxide, water and 
ash at approximately 515°F.—pass 
through the bottom of the reactor 
into the heat exchangers where th: 


steam, ni- 


sensible heat of the mixture is used 
to preheat the incoming sludge and 
air. The temperature of the reactor 
reduced to 150°F. by 
passing through the heat exchang- 
cooler. It finally 


content is 


ers and a water 
passes through a separator where 
the gases are vented to the atmos- 
phere and the liquid effluent, con- 
taining the ash, is withdrawn con- 
tinuously from the bottom of the 
separator. 

In later designs, the reactor is 
built with a single wall and the re- 
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An extract from a paper on Trends 
in Sewage and Waste Disposal by B. A. 
Scheidt and E. Hurwitz, Metropolitan 
Sanitary District of Greater Chicago 
before the 1960 meeting of the Ameri- 
can Public Works Association. 


actor effluent is removed from the 
top of the tower. 

A statistical analysis of 20 runs 
of the pilot plant operated at the 
Metropolitan Sanitary District of 
Greater Chicago showed that within 
the range of the volatile solids con- 
centrations studied, COD reduc- 
tions of 79 percent and volatile solids 
reductions of 89 percent were 
achieved. Total solids reductions 
averaged about 67 percent. 

The effluent from the reactor is 
high in ammonia and volatile acids 
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and has a BOD range of 5400 to 
8400 mg/L which represents a re- 
duction of about 60 percent from 
the BOD of the original liquid 
sludge. It is discharged from the 
reactor as a sterile liquid. This ef- 
fluent will be returned to the sew- 
age flow for treatment before dis- 
charge to the river. 

The gases discharged from the 
reactor are nitrogen, carbon dioxide, 
a small amount of oxygen and a 
trace of hydrocarbons. They have a 
slight amine odor. They carry no 
fly-ash and will cause no air-pollu- 
tion problems. The ash has a vola- 
tile content of 13 to 17 percent, 
averaging about 15 percent. It set- 
tles readily to about 10 percent of 
the original effluent volume in one 
hour and it is biologically stable. 
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@ FOUR reactors and associated heat exchangers are a part of the sludge disposal 
works for the Chicago West-Southwest plant. Each unit has a capacity of 50 tons/day. 
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Photo Courtesy Bureau of Public Roads, Dept. of Commerce 


Icy roads like the one above are quickly changed to safe, bare pavements with Columbia Calcium Chloride-rock salt mixtures. 


SKIDPROOF ICY ROADS FAST 


with Columbia Calcium Chloride-Rock Salt Mixtures 


If your winter road maintenance program leaves some- 
thing to be desired . . . something like bare, safe pave- 


ments, chances are you aren’t getting the benefits of 


Columbia Calcium Chloride-rock salt mixtures. No other 
material gives you these advantages: 


BARE PAVEMENT FASTER~ Test results (right) 
prove the ice melting action of Columbia Calcium 
Chloride-rock salt mixtures. 


ALL TEMPERATURE EFFECTIVENESS ~ Mixtures 
give quick melt at all temperatures—-from freezing to 
sub-zero. 


NO MATERIAL LOSS Columbia Calcium Chloride- 
rock salt mixtures dissolve quickly, penetrate the ice 
aren’t scattered by wind and traffic. 


SAVE TIME, MONEY — Columbia Calcium Chloride 
and rock salt mix easily, can be stored outdoors under 
tarpaulins or in covered sheds and bins. Bulk purchase 
and storage help stretch maintenance budgets. 
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Write to our District 
Sales Office nearest you 
or to our Pittsburgh ad- K 
dress for more informa- 63% 
tion. Do it now before the INCREASE 
next snow storm ties up + 
your roads. 


Clear Area Effectiveness 


1 mixture 


2 


Clear pavement area two hours 
after application of caicium 
chloride-rock salt mixtures is 
63% greater than salt alone in 
25-30° temperature range 

(Based on field studies in Michigan spon 
sored by the Calcium Chioride Institute.) 


You'll like doing business with Columbia-Southern 
columbia] southern 
chemicals 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION « A Subsidiary of 
Pittsburgh Plate Glass Co., One Gateway Center, Pittsburgh 22, Pa 
DISTRICT OFFICES: Cincinnati + Charlotte + Chicago + Cleveland 
Boston « New York « St. Louis « Minneapolis « New Orleans « Dallas 
Houston « Pittsburgh « Philadeiphia « San Francisco 

IN CANADA: Standard Chemical Limited 


SALT—CaCl, 
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$1000 Scholarship Award 
Available to Engineering Student 
Chicago, II. Applications are 
now being accepted for the 1961 
$1,000 Aid-to-Education award ad- 
ministered by the American Public 
Works Association and sponsored 
by The American City magazine. 
The award consists of $1,000 for 
study in the field of public works 
engineering and administration at 
a school selected by the recipient 
and approved by the American 
Public Works Association. In addi- 
tion, the winner of this year’s com- 
petition will receive an all-expense- 
paid trip to the 1961 Public Works 
Congress and Equipment Show to 
be held in Minneapolis September 
24-27. Here, he will have the op- 
portunity to meet with the top pub- 
lic works officials in the country, 
hear talks on a wide variety of 
technical subjects, and familiarize 
himself with the latest develop- 
ments in equipment and materials. 
The award is intended to provide 
financial assistance to deserving 
senior students and graduates of 
accredited engineering schools who 
wish to continue their education in 
preparation for careers in the pub- 
lic works field. All candidates must 
have satisfactorily completed three 
years of study at an accredited en- 
gineering school and must be en- 
rolled at such school or employed 
by a municipal public works or- 
ganization or similar public agency. 
The recipient of the award will 
be selected by a special committee 


of the APWA. The selection will be 
based on a rating system which 
takes into account scholastic capac- 
ity, personal qualities and the rela- 
tive excellence of a paper on some 
subject pertaining to public works. 
Demonstrated on-the-job ability 
will be considered in the case of 
an individual employed by a public 
works agency. 

Application forms will be made 
available at the engineering de- 
partments of major colleges and 
universities; or write to the Ameri- 
can Public Works Association, 1313 
East 60th Street, Chicago 13, Ill. All 
applications must be in prior to 
June 1, 1961. 

An Aid-to-Education Committee 
will soon be announced, replacing 
the one that functioned last year. 
This committee will evaluate the 
applicants for the Association 


Public Works Officers 
Form Saskatchewan Chapter 
City engineers and public works 
officials from many Saskatchewan 
(Canada) cities met in Regina in 
November to form a_ provincial 
chapter of the APWA. Regina’s 
city engineer, Ken Pattison, was 
elected chapter president; E. J. Cole, 
city engineer of Saskatoon, vice- 
president; and J. D. Reid. Regina 
Manager, Underwood, McLellan & 
Associates, Ltd.. secretary-treasur- 
er. D.A.R. McCannel was appointed 
honorary president. 

Elected to the executive com- 


mittee were: M J. Shelley, T. B 


Sveinjornson and, Jim Wade, city 
engineers of Moose Jaw, Yorkton 
and Swift Current, respectively; 
C. W. Pool of Regina, representing 
contractors to municipalities; H. W. 
Carss, Branch Manager, Stanley, 
Grimble, Roblin, Ltd., Consulting 
Engineers; and P. L. Downey. 

Technical papers presented at the 
meeting included: “Evaluating 
Highway-Railway Grade Crossing 
Treatments” by W McLaughlin, 
senior traffic engineer, Department 
of Highways and Transportation, 
Sask., and “The Saskatchewan Riv- 
er Power and Irrigation Project” 
by Gordon Watson, chief engineer, 
P.F.R.A, Frederick Crane, president 
of the Association and _ general 
manager of the Buffalo, N. Y., 
Sewer Board, attended the inau- 
gural meeting and delivered the 
dinner address. 


Washington State Chapter 
Meets in Bellingham 


One of the most successful meet- 


ings in the brief history of the 
Washington State Chapter was held 
in Bellingham in November. Pro- 
gram material for the two-day ses- 


sion covered a variety program of 


public works problems. These in- 
cluded a field trip and discussion 
of Bellingham’s water system and 
expansion program; the field trip 
showed the new two-mile diversion 
tunnel. Other items included a dis- 
cussion on “Air Sanitation” by Rob- 
ert Stockman of the Washington 
State Health Department: “Tech- 


OFFICERS: Frederick W. Crane, Buffalo, N. Y., President; Albert G. Wyler, New Orleans, La., Vice President. REGIONAL 
DIRECTORS: (term ending 1961) Louis H. Moehr, Wyandotte, Mich.; John A. Moxin, Oakland, Calif.; Roy W. Morse, Seattle, 


Wash.; 
marck, N. D.: 


(term ending 1962) Paul R. Screvane, New York, N. Y.; Manon P. Phillips, Augusta, Ga.; Edward J. Booth, Bis- 
(term ending 1963) George J. Maher, Lewiston, Maine; Robert S. Hopson, Richmond, Va.; 


Harlan H. Hes*er, 


Fort Worth, Texas. Immediate Past President, Jean L. Vincenz, San Diego, California. Robert D. Bugher, Executive Director. 
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THE ANSWER 
COMES OUT 


niques in Asphalt Use,” a panel 
discussion moderated by Herb Hig- 
gins of the Asphalt Institute; “Co- 
ordination and Planning — City, 
County and State Problems,” a 
panel of discussions by Harold A. 
Hagestad, Tacoma Coordinating En- 
gineer, Walter Winter, King Coun- 
ty Engineer, and Robert Dunn, Ur- 
ban Engineer of the Washington 


and “Legislative Procedures and 
How To Get Legislation Passed” by 
James R. Ellis, Attorney of Seattle. 

The successful program was high- 
lighted by a dinner address given 
by APWA president F. W. Crane. 
He termed this convention one of 
the most successful he had ever 
attended. 


State Highway Department; “In- 
ternal Photographs of Circular 
Pipes,” a discussion and pictures in 
stereo by Allen Hill of Hill and 
Ingman, Consulting Engineers; 
“Traffic Guidance with Reflective 
Dividers” by Tom Kelly of Ameri- 
can-Marietta Company; “Do-It- 
Yourself Bond Issues” by George 
Smith, Executive Assistant to City 
Manager of Tacoma and recently 
appointed City Manager of Yakima; 


Public Works and Planning 
Theme of Chicago Chapter 
Meeting 


Chicago, I1l—Flood control, water 
supply, air pollution, open space 
and recreation and local planning 
statutes were given as examples of 
areas with which the Northeastern 
Illinois Metropolitan Planning Com- 
mission is concerned, according to 
Paul Oppermann, executive direc- 


BOULGER 


“INCINERATOR 
SELECTOR 


A handy, pocket-size device, 
designed by our engineers to 
make life easier for you. Com- 
plicated computations are 
eliminated. At a glance you 
see the type and size Morse 
Boulger Incinerator Unit re- 
quired for your specific job. 





The State Official’s Place in APWA 

The state official who has a hand in public works projects, how- 
ever small and however remote, can give—and receive—much from 
the APW.A. The association, like the state official, is devoted to the 
promotion of improved practices in the field of public works. The 
goals are the same, and the cross-pollination of ideas among all 
public officers and all others engaged in the production of public 
works is essential to planned growth. 

It is inconceivable that state public works people and local public 
works officials should not pool their ideas and resources to avoid 
duplication of efforts. It is similarly inconceivable that state and local 
officials should not call in experts from time to time to be sure that 
the best solutions are found to specific problems. 

The APWA, through its great membership of all types of persons 
interested in public works, brings these groups together formally 
and informally to promote better woking relationships. In such a 
union there is strength. 

There are, of course, many ways in which the APWA can assist 
in coordinating the various levels—as a clearing-house for new ideas, 
or adaptations of old ones; as a common meeting ground for oppos- 
ing views that can and should be judged by competent associates: as 
a starting-point for discussions and negotiations to decide priorities 
and assign responsibilities in joint ventures. 

The public official—federal, state or local—needs the APWA, and 
the APWA needs the public official. It is a happy and rewarding as- 
sociation for all 


One of these tremendous time- 

savers will be sent free when 

requested on your professional 
or business stationery. 


MORSE BOULGER : 


Today's engineering plus more than 
70 years experience building 
incinerators of all types and sizes. 


80 FIFTH AVENUE 
NEW YORK 11, N. Y. Dept. 71 
REPRESENTATIVES EVERYWHERE 


Member: Incinerator Institute of America 
Air Pollution Control Association 


A DEPENDABLE | 
BUYING SOURCE 


power 
sweeper 
refil 
fibres 





Ray W. Bureess 
Wide variety of 

domestic and imported 

fibres. Large or smal! filled 
immediately from huge ware- 
house stock. 


Ray W. Burgess, a native of Baton Rouge, is 
eraduate of Louisiana State University. He is a 
licensed professional engineer in mechanical and 
civil engineering. He was employed by Stone and 
Webster Engineering Corporation from 1942 to 
1955 as field engineer, office engineer, resident en- 


gineer and assistant superintendent of construction 


gutter on many projects in Louisiana 
wire In 1955, he became director of the City-Parish 
Department of Public Works at Baton Rouge; and 
in 1960 was appointed Director of the Louisiana Department of High- 


pho, phon ae In guages ways. In his work with the City-Parish government, he also served as 
gths to suit your needs. ; 
a member of the City-Parish Plannine Commission, the Sanitary Sewer 


Write or call VAndyke 2-0567 ; . . 
for prompt Steiert service. Expediting Committee and the Capital Improvements Expediting Com- 
mittee 


A. STEIERT « Son, Inc. He is a member of the Louisiana Engineering Society, the ASME, 


APWA, ARBA, ASCE d NSPE. 
Hatfield , Penna. “3 
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That's what the time saved on any route by ROTO-PAC adds up fo, 
thanks to continuous loading plus continuous compaction. 








SEE IT IN ACTION WITHOUT 
LEAVING YOUR OFFICE... 


Color movies of the world’s finest and 





fastest rubbish collection unit show the 
versatility of ROTO-PAC on both typical 
and unusual routes. Prefer a “live” dem- 
onstration? A letter or phone call arranges 


it. No obligation, of course. 
wm. 
P. S. At the same time you'll see the ultimate in container systems—built to handle 
both manual and automatic loading of containers ranging from 2 to 6 yards from 
dock or street level. 


CITY TANK CORPORATION 


(A Unit of Hagan Industries, Inc.) 


Culpeper, Virginia VAlley 5-8357 
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FITCHBURG CHIPPER 
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without a breakdown 
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Fitchburg Wood Chippers are engineered to stand hard use, 





to give long service without excessive maintenance costs. 





That's the “reason 
Fitchburg for the t« 


why” successful men like Weldon Campbell prefer 
yugh brush removal jobs. 


Fitchburg Chippers are designed by engineers for busy, trouble-free 
service. The exclusive spring-activated feed plate adjusts itself auto- 


matically — provides 


protection from damaging foreign material —assures 


smooth, efficient operation. The power take-off clutch gives safe starts 
and stops. There's no fly wheel to cause bearing trouble. These features 
keep a Fitchburg Chipper on the job... save you time and money. 


Send for a copy of “Chip Dollars From Your Overhead.” 


i 


Sc 


| NEW FREE BOOK 


drawings of Chipper in 
Seton Specifications, otc “4 
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Fitcueurc ENCINEERING CORPORATION 
-_-_-_-___ —_—_—_—_— e—__—_—_—_— 
Fitchburg, Massachusetts, Dept. PW-11 
Send my free copy of “Chip Dollars From Your Overhead’ to: 


a 


(Position or Company) 
Address 
a ieee . State 


DY FITCHBURC ENCINEERINC CORPORATION 


FITCHBURG, MASSACHUSETTS 


tor. Oppermann spoke on “Public 
Works and Metropolitan Planning” 
at the Chicago Chapter meeting 
held recently in Chicago. 

Metropolitan planning has grown 
rapidly since World War II and city 
planning is now well established, 
but county planning is still very 
spotty, though increasing. The co- 
operative approach has proved itself 
to be a useful one and increasingly 
effective. Further, he believed that 
inter-governmental cooperation and 
joint collaborative efforts will clar- 
ify the need for and practical uses 
of a metropolitan level of compre- 
hensive planning for more orderly 
and economical growth and 
expansion. 

The commission, he pointed out, 
through its Technical Advisory 
Committee, and in cooperation with 
the Public Health Service and the 
Sanitary Water Board has sup- 
ported a sewage facility inventory 
in Northwestern Illinois. This work 
has been completed with over 400 
sewage disposal facilities mapped 
and described. The inventory pro- 
planning informa- 
tion necessary to determine how 
the area stands in the matter of 
sewerage facilities. Solution of the 
complex problem of stream pollu- 
tion and the capacity for streams to 
carry waste effluents will call for a 
high degree of cooperation on the 
part of all governmental agencies 
and private industries. 

Also, the commission has recently 
completed a descriptive inventory 
of the refuse disposal sites of the 
area; open dumps, sanitary fills, in- 
cinerator sites, etc. This is a basic 
step toward working out a plan and 
policy with respect to solid waste 
disposal. The inventory of existing 
disposal sites has been mapped and 
information is being tabulated as to 
site capacities and remaining 
periods of usefulness. The further 
work of the Commission in this area 
will deal with ways and means of 
reserving desirable locations for 
future use; a review of state and 
local statutes as to their effective- 
ness in dealing with the disposal 
problem; the development of better 
information on the volume and 
composition of refuse so that dis- 
posal methods can be related to the 
materials to be handled: and an 
analysis of the long range eco- 
nomics of land disposal versus in- 
cineration disposal. One of the most 
important areas that should be 
stimulated, he said, is research on 
a better definition of the effective- 
ness of existing methods and de- 
velopment of new approaches. 


area 


vides the basic 
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one /s just right for your job/ 


Whatever your work may be — from small grading jobs such as land 
improvement, secondary road building or plant site preparation to the million 
yard-and-over contracts — there’s a ‘‘Euc”’ that matches the job. With three 
types and nine models, Euclid offers the most modern and complete line 
of scrapers in the industry. 


There are six-wheelers with struck capacities of 12, 18, 24 and 33 yds. 
. . . all-wheel drive “Twins” of 14 and 24 yds. . . . and three overhung engine 
models of 7, 12, and 21 yds. For facts and figures proof that Euclid Scraners 
are your best investment, call the Euclid dealer in your area. 


EUCLID DiviSiON OF GENERAL MOTORS, CORP., CLEVELAND 17, OHIO 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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HIGHWAY 
AIRPORT 
DIGEST 























Prepared by L. G. BYRD, Associate Editor 


Turnpike 
Maintenance 

Superhighway or turnpike main- 
tenance requires the same basic 
types of work to be performed on 
the same component parts as on a 
typical trunk highway. A significant 
difference becomes apparent in the 
two programs when comparing not 
what but how this maintenance is 
done. The toll roads have estab- 
lished a high standard of mainten- 
ance and set a precedent likely to be 
followed on the new Interstate Sys- 
tem. The New York Thruway in 
1959 spent $4,673,739 for roadway 
maintenance which equalled about 
$2,000 per lane-mile for the 481 
miles of four-lane and 72 miles of 
six-lane pavement. Because of its 
Northern location, over half of the 
Thruway budget is assigned to snow 
and ice control. During the six 
months of good weather activities 
include: Mowing an average of five 
acres of turf per mile; immediate 
restoration of low shoulders and 
damaged guard rail or pavement 
regular inspection of bridges and 
repair of deck surfaces which are 
particularly vulnerable to deterio- 
rating elements and chemicals; and 
maintaining, restoring or replacing 
signs, delineators and 
markings. 

“Turnpike Maintenance.” C. H. 
Lang, Chief Engineer, New York 
State Thruway Authority. Albany, 
New York. American Read Builder, 
November, 1960 


pavement 


Aging and 
Driving 

Today the aging driver is an im- 
portant factor in traffic and, with 
the continued growth of this seg- 
ment of our population, his im- 
portance will increase. Chronologi- 
cal age is not the basis for evalua- 
tion of driver qualifications—the 
span of years of capable driving 
varies widely with the individual. 
The growth in the number of drivers 


aged 65 and over is being caused 
by several factors: The current har- 
vest of the drivers who started in 
the auto boom of the mid-twenties; 
the increased proportion of the pop- 
ulation becoming drivers; improved 
health and economic conditions; 
more leisure time; good roads; road 
services; and easy to operate, de- 
pendable cars, The foregoing factors 
are accentuated by the greatly in- 
creasing number of persons living 
to old age. Few conclusive studies 
have been made on traffic accidents 
by age. 1959 data from the National 
Safety Council showed that 6.5 per- 
cent of the fatal accidents involved 
drivers 65 and over. These older 
drivers comprised 6.7 percent of the 
licensed drivers—which statistics 


Roll & Fencing 
% 95.270 (2.0%) 


might indicate, on the surface, that 
older drivers were safer drivers. 
This erroneous conclusion fails to 
account for the miles driven by this 
age group—data on which is ex- 
tremely limited. Those studies 
made by Dr. A. R. Lauer, based 
on a 1948-49 Iowa survey, and 
by the Bureau of Public Roads, 
based on 1957-58 field surveys, both 
showed substantial increases in ac- 
cident-mile ratios for older drivers. 
Steps recommended to meet this 
problem include: Self-help pro- 
grams for aging drivers; a Senior 
Citizen Traffic Study and Program 
to develop factual data and recom- 
mendations; and inclusion of aging 
and driving in the White House 
Conference on Aging. 


Snow ond ice Control 
$2,461,203 (52.7%) 


Courtesy American Road Builder 


@ DISTRIBUTION of roadway maintenance costs for 1959, New York State Thru- 
way authority. Data include administration, payroll benefits and equipment costs. 
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Michigan digs, loads pit-run gravel in less 





than half the time previously required. 


How Great Falls s-t-r-e-t-c-h-e-d 
maintenance budgets 20% 


Faced by the universal problem of ris- 
ing demands and level budgets, the City 
of Great Falls, Montana, 18 months ago 
turned to the mobility of rubber with 
dramatic results. 


After testing all available machines, 
the City chose a 1% yd Model 85A Mich- 
igan Tractor Shovel. “It handled better 

showed more power and digging 
ability . . s Operators had better vision 
than on comparable units,’ explains 
Street Supt William Swingley. 


Performance of this power-steered, 
power-shifted, four-wheel-drive Mich- 


Another of Michigans’ many johs: handling 
water pipe. This section is 16’ tong, weighs 
2,000 Ibs. Machine can lift 9,000 Ibs. 


igan was so good the City six months 
later bought a second Model 85A. 


Today—counting all costs—the two 
Michigans are doing so much more work 
city officials can schedule 20% more street, 
alley and water-main building and re- 
building per dollar of budget. 


Save hours of travel time 
Michigan 26 mph go-anywhere mo- 
bility accounts for some of the increase. 
Mr. Swingley reports a Michigan often 
travels to a job, completes it, and is on 
its way again before crawlers could have 
been trailer-loaded and hauled one-way. 


60% faster loading trucks 


Similar advantages have been demon- 
strated on the job. Loading hard-packed 


8 Models Now Available 
128 = Iw ft 125A 
SSA oilyd 175A 
75 Ieyds | 275A 
854 I%yds | 375A 


Nome the model, place, and date: 
We'll be giad to demonstrate 


2 yds 
2% yds 
4 yds 
6 yds 


pit-run gravel, for instance, a 96 hp 
Model 85A needs only 2 minutes, often 
less, to heap a 6 yd truck. Same job with 
l-yd crawler-loader used to take 5 min- 
utes. 


Save $1,000 yearly 
repair costs 


Output has been equally goc »d on other 
assignments around this city of 60,000 
and its 202 mi of streets, 67 mi of alleys 
In winter, Michigans load grader-win- 
drowed snow . . . take about a minute to 
fill a 6-yd truck. Summertime they feed 


a hot-mix plant (typical one-machine 
stone 


output: 35 tons of %” and 4” 
hourly). Units also pick up street sweep- 
ings, backfill water trenches. ‘In the 12 
and 18 months we've had the two Mich- 
We've spent 


igans,”” says Supt Swingley, 


no money at all on repairs 


Michigan is a registered trademark of 
CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


2499 Pipestone Rood 


Benton Herbor 19, Michigan 
In Caneda: 
St Sm Canadian Clark, itd. 


St. Thomas, Ontario 





New compact MASTER 10 MARKER 


It’s true . 


replaces 
truck-mounted 
markers... 


. . the new Master 10 has the same capacity (120 gal.), the 


same versatility (lays 1, 2, or 3 lines 3” to 6”, 1 or 2 colors), marks 


equally fast (3 speeds up to 10 mph, plus reverse), . . 


4 less than truck-mounted markers. 


. yet costs 
What's more, this self-propelled, 


one-man operated, all purpose striper is only 50” wide, thus eliminating 
traffic tie-ups while marking city, county or state roads. It’s a money- 


saver in price, operation and maintenance . . 


. let us prove it. Write 


M-B Corp., New Holstein, Wisc., Dept. PW 


M-B CORPORATION 


QUALITY MUNICIPAL AND INDUSTRIAL 


acker 


wherever highways are 


r 








Contractors FROEHLING & ROBERTSON, INC., of 
Baltimore own the trailer mounted Acker TH Core 
Drill shown above. It is doing test boring for the new 
Cumberland Highway. 
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LINE MARKERS ° 


PACKER BODIES 
SWEEPERS 
EQUIPMENT SINCE 1905 


core drills 
do the “underground work” 


underway! 


Wherever highway construction is 
underway, you will find Acker 
Equipment engaged in “under- 
ground” exploration work. 
And, there’s good reason! 


Acker Rigs are compact, depend- 
able and ruggedly built. Like the 
Acker TH Core Drill pictured, they 
can be furnished completely self- 
contained with water pump, derrick, 
cargo-type winch, choice of power 
plant and mounting on trailer, truck 
or jeep. 

For the complete story on why Acker 
Core Drills are preferred by leading 
contractors and engineers, please 
write for Bulletin 30. Pw 


ACKER DRILL C0., Inc. 


P.O. Box 830 © Scranton, Pa. 


Over 40 years of experience manufac- 
turing a « line of di d and 
shot core drills, accessories and 
equipment, 


let, 
iP 





| ing Society 


Johnson, 
| Department of Streets and Sanita- 


| Lighting 


“Aging and Driving.” Burton W. 
Marsh, Director, Traffic Engineer- 
ing and Safety Department, Ameri- 
can Automobile Association, Wash- 
ington, D. C. Traffic Engineering, 
November, 1960. 


Modern Street 
Lighting 

To date, $106 million has been 
voted to support Chicago’s program 
of modern street lighting. In plan- 
ning the new system, Chicago 
pioneered the use of mercury vapor 
lighting for residential streets and 
encouraged manufacturers to pro- 
duce the 4,000-lumen mercury 
lamp. In general, the recommenda- 
tions of the Illuminating Engineer- 
and the American 
Standards Association have been 
used as a guide to minimum stand- 
ards. Throughout the progress of the 
lighting program, lighting levels 
have been increased beyond the 
minimums and special attention 
given to such factors as traffic 
speeds, roadway conditions and ac- 
cident statistics. Current use on 
business and arterial streets pro- 
vides from 1% to 2% foot-candles 
and % foot-candle on residential 
streets. Safety benefits from the 
lighting program are indicated by 
the decline in accidents from 458 in 
1952 to 300 in 1959. Since the start 
of the program approximately 140,- 
000 new street lights have been put 
into service. Program completion is 
anticipated by the end of 1963. 

“The Chicago Story.” Lloyd M. 


Commissioner, Chicago 


tion. Paper presented at Electrical 
World Second Street and Highway 
Conference, Chicago, II- 
linois, October, 1960. 


| Geometry of 
| Highway Curves 


Much of the calculation involved 
in the formulation of the alignment 
of a highway is routine arithmetical 
work, and it is highly desirable that 
such work be reduced to a minimum. 
The representation, in nomograph- 
ic form, of the formulas connected 
with the geometric design of a high- 
way removes the necessity for such 
routine calculation and gives re- 
sults, which while not generally to 
the degree of accuracy of those com- 
puted from tables are, nevertheless, 
sufficient for the purpose, particu- 
larly in the trial alignment stage. 
Five examp'es of such nomograms 
are given, together with notes on 
the manipulation of the formulas 
and the construction of the nomo- 
grams, and with suggestions for al- 
ternative forms. It is considered that 
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A winning combination: Asphaltic 
concrete mad 


over a Dilute Bitu 


e with Chevron Asphalt 
muls Treated Base. 











For “Deep-Strength”’ Construction PLUS Economy! 


Realignment of U. S. Route #99 (Pacific Highway) 
between Albany and Eugene, Oregon, involves construction 
of twelve miles of new, heavy-duty pavement. 


4 inches Asphaltic 22€ Original “specs” called for construction of a compacted stone 

Concrete made with base, surfaced with 4 inches of asphaltic concrete. As a result of 

Chevron Asphalt; '2\¢ preliminary tests, however, a Field Change Order was issued spe- 

eis “~~ cifying treatment of the top 2 inches of the base with an eco- 
nomical nine-to-one dilution of Bitumuls. 


Dilute Bitumuls Treatment “‘controlled”’ the top of the base dur- 

ing surfacing; provided water-resistance that contributed to an 
Top 2 inches of OVErall stronger pavement. Over the base, two lifts of asphaltic 
crushed stone base COmcrete made with Chevron Asphalt were placed to complete 
veated with diluted the construction. 
Bitumuls; then com 
apes The job is under the direction of the Oregon State Highway Depart- 
ment. The contractor, Warren Northwest, Inc., has done a fine job 
of coordinating all phases of the job. One key factor in maintain- 
ing operations on schedule has been the dependable, on-time 


ne Service on Bitumuls and Chevron Asphalt deliveries. 


Call office nearest for details on how Bitumuls Emulsified Asphalts and Chevron 
Paving Asphalts can be combined to give you better pavements at lower cost 


yo he 


Dilute Bitumuls-Treated Base Surfacing (made with Chevron Asphalt) 


agi American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF Atlanta 8,Ga Portland 8, Ore 
Perth Amboy, N. J Mobile, Ala Oakland 1, Calif 
Baltimore 3,Md St. Louis 17, Mo Inglewood, Calif 
Cincinnati 38, Ohio Tucson, Ariz San Juan 23, P.R. 


BITUMULS © Emulsified Asphalts * CHEVRON R Paving Asphalts « LAYKOLO © Asphalt Speciaities + PETROLASTIC ® industrial Asphaits 
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these charts, or variations or exten- 
sions of them, could well be drawn 
out to a large scale for general use 
in a highway design office. It is not 
suggested that the use of these 
charts should supplant the accurate 
determination, from tables, of the 
final alignment, once the latter has 
been established—accurately deter- 
mined values are obviously requir- 
ed for design purposes and for set- 
ting out. It is suggested. however, 
that at all stages of the investigation 
up to the detailed calculation of the 
final alignment, the use of these 
nomograms will ensure an order of 
accuracy well within that required 





NEW 
CATALOG! 


pal 
yn? 
Te ind 


W.S. DARLEY & CO 


WRITE TODAY 
For 
100 PAGE 
MUNICIPAL CATALOG 


W. S. DARLEY & CO. 


CHICAGO 12 








and will lead to real economy of 
effort. 

“The Rapid Evaluation of the 
Geometry of Highway Curves.” P. 
O. Malone, Engineer, Rendel, Palm- 
er & Tritton, Consulting Engineers. 
Roads and Road Construction (Lon- 
don, England), October, 1960. 


County-City 
Cooperation 

County government, as a repre- 
sentative of all the people, is in a 
position to coordinate roadbuilding 
programs between the county and 
cities and thereby equalize the 
sometimes inequitable redistribution 


CALIFORNIAS 
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of gasoline funds. To obtain the 
maximum benefit from the tax dol- 
lar, highway improvements should 
be made where the need is the 
greatest—without regard for polit- 
ical boundary lines. Such an object- 
ive program must be preceded by 
the development of a master plan. 
Orange County, California, initiated 
the preparation of an overall mas- 
ter plan in 1954 under the sponsor- 
ship of the Associated Chambers of 
Commerce, an organization repre- 
senting all chambers of commerce 
within the county. The plan, com- 
pleted 18 months later, provided a 
fully-coordinated basis for county- 
wide development of highways and 
streets. The county and all cities 
within the county were in basic 
plan. Uniform 
ordinances on setback, access con- 
trol and geometrics were then devel- 
oped and a financing program estab- 
lished. The financing 
program was then agreed upon by 


agreement on the 


cooperative 


the board of supervisors and the 
Orange County League of Cities. 
The program provides for county 
financial assistance to cities for uni- 
form development of the arterial 
system, providing that the city has a 
plan, setback 
limitations. 
Generally, cities must match county 
funds and commit funds to an adver- 
tised project within the fiscal year 
that they were allocated. 

“County Plan—Coordinated Pro- 
gram Puts Road Funds Where Need 
Is Greatest.” A. S. Koch, Surveyor 
and Road Commissioner, Orange 
County, California. California High- 
ways and Public Works, Septem- 
ber—October, 1960 


satisfactory master 


provisions and access 


Busy Street 
Resurfacing 

Central Parkway in Cincinnati, 
Ohio, carrying over 40,000 vehicles 
per day was resurfaced by crews 
of the city’s highway maintenance 
division. Detailed advance planning 
was required to provide for prepar- 
atory traffic 
work scheduling, paving operations 


operations, control, 
and line painting. Work was sched- 
uled from 6:30 A.M. to 3:00 P.M. 
seven days a week. A meeting was 
held between representatives of the 
traffic engineering, police and high- 
way maintenance divisions to co- 
ordinate 
press notice released to inform the 
public. After completion of base re- 
pairs and raising of castings, paving 
operations were performed on the 
outbound lanes from 6:30 A.M. to 
10:00 A.M. and on the inbound lanes 
from 10:00 A.M. to 3:00 P.M. Full- 


control measures and a 
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width sections averaging 10,000 sq. 
yd. were completed each day at an 
average cost, including overhead 
on labor, of $0.56 per sy. yd. 

“Cincinnati Resurfaces Its Busiest 
Street.” William C. Wichman, Di- 
rector of Public Works, Cincinnati, 
Ohio. Street Engineering, Novem- 
ber, 1960. 


Slip-Form 
Paving 

A recently completed five-mile 
section of the Harbor Freeway in 
Metropolitan Los Angeles, Calif- 
ornia, is one of the first major ur- 
ban projects to employ the slip-form 
method of paving. The section con- 
sisted of two 48-ft. concrete road- 
ways separated by a 22-ft. median. 
The outer 24 ft. of each pavement 
is 9 in. thick; the inner 24 ft. is 8 in. 
thick. Subgrade consisted of 8 in. of 
selected material, the top 4 in. of 
which was cement treated. The com- 
pleted cement-treated subgrade was 
profilographed to insure acceptable 
smoothness in the finished concrete 
surface since the Rex slip-form 
paver depends on the subgrade and 
the 22-ft. tracks on which it runs 
to obtain a uniform surface. The av- 
erage profilograph reading on the 
subgrade showed an accumulative 


surface variation of 6.5 in. per mile— 
well within the California Division 
of Highways specification of 7 in. 
for the finished pavement surface. 
In the paving operation, concrete 
is placed on the grade between the 
side plates at the front of the paver 
where it is struck off by a 24-ft. 
screed, The hydraulically operated 
screed with 5 ft. of fore and aft 
travel spreads the concrete evenly 
across the lane. Ten vibrators oper- 
ating submerged in the concrete are 
followed by a tamper bar, the ex- 
trusion plate and oscillating rubbe1 
belt. The slip-form method of pav- 
ing proved to be much faster than 
conventional fixed-form operations. 
A smaller labor force and reduced 
equipment spread promise cost 
savings—particularly when contrac- 
tors gain experience in this work. 
“Smooth Surface from Slip-Form 
Paving.” R. M. Innis, Senior Resi- 
dent Engineer, District VII, Calif- 
ornia Division of Highways. Civil 
Engineering, November, 1960 


Proper Tree 
Planting 

To help educate home owners 
and others responsible for tree 
planting along city streets, the Pa- 
cific Gas and Electric Company has 


prepared and distributed booklets 
and established a speakers bureau 
to instruct interested groups. Sam- 
ples of model tree control and ordi- 
nances for city and county areas 
have been made available, both 
types of ordinance having the en- 
dorsement of the National Shade 
Tree Conference. Three simple 
rules are suggested to a commu- 
nity planning a tree program: 1) 
Look down at soil type, root growth, 
water requirements and drainage; 
2) look up at overhead wires, po- 
tential storm damage, pruning re- 
quirements; and 3) look around at 
space for full grown tree and ef- 
fect on surroundings. Planning as 
well as planting is required if streets 
are to be lined with assets. 
“Proper Tree Planting Program 
Saves Maintenance Headaches.” 
William Siden, Tree Svecialist, Pa- 
cific Gas and Electric Company. 
Western City, October. 1960 


Other Articles 


“Ohio’s Blueprint for Bare Roads.” 
Keys to successful winter maintenance 
include planning, equipment prepara- 
tion, radio communication, good mate- 
rial application and accurate forecast- 
ing. By J. W. Reppel, Engineer of 

(Continued on page 119) 
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Surface Drainage Problems 
Caused By Urban Development 


DONALD W. TUCKER 
Design Division 
Department of Public Works 
Baltimore County 
Towson, Maryland 


An abstract of a paper presented at 
the 8th Annual National Highway Con- 
ference held at Atlanta, Georgia. 


HE PROBLEMS of increased 

surface drainage in new develop- 
ments may be categorized three 
ways. First, are those problems 
within the development itself. Sec- 
ond, are the problems associated 
with the waters as they pass through 
old downstream developments. Last, 
is the effect upon existing roadway 
culverts and roadway drainage sys- 
tems. 

In the case of the new develop- 
ment, we must find solutions con- 
tinuously, since the mass exodus of 
the public from the cities into the 
surrounding suburbs will continue 
to create drainage problems. While 
most municipalities require a lot- 
grading plan for checking when 
processing a new development, ex- 
perience proves that enforcement of 
accurate grading through inspection 
is almost impossible. Most develop- 
ers can be depended upon to grade 
the individual lots in a manner 
which approximates the plan. Where 
owner complaints do arise, the dif- 
ficulty can usually be resolved in a 
meeting between the developer, the 
owner and county officials. 

Another problem within the new 
development is that of roadside 
drainage. Hand - formed berms, 
paved-valley gutters and open side 
ditches have not proven satisfactory. 
They require too much maintemance 
or they become a nuisance and an 
eyesore. Therefore, either concrete 
curb or machine laid macadam berm 
should be used to control the road- 
side water. 

Years ago developers could be se- 
lective. Since many acres and sites 
were available and most develop- 
ments were small, the best pieces of 
high ground could be and were ob- 
tained. If a large tract was devel- 
oped with a stream coursing through 
it, the ground immediately adjacent 
to the stream could be left undevel- 
oped. 
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Today, the motivating factor for 
utilization of all ground is the pur- 
chase cost and the cost of develop- 
ment. Since these costs are high and 
such a large percentage of land de- 
velopment cost is fixed, the devel- 
oper must make the best possible 
uti‘ization of his land to realize a 
profit and still sell competitively. 
In the development cost, a point of 
diminishing return is reached when 
it is more profitable to leave a 


stream open, create a drainage res- 
ervoir and lose lots rather than pay 
for an enclosed system which re- 
quires only a narrow easement. 


Drainage Policies 

To solve the drainage problems, a 
method must be determined and a 
procedure established. In Baltimore 
County, with which I am most 
familiar, several policies have been 
tried. Three have been abandoned, 
either because they were unjust to 
the developer or because they were 
working a financial hardship on the 
County. Currently, our policy is one 
in which expenditure experience for 
each type of development is ana- 
lyzed and from this a storm drain 
unit cost is derived for each type of 
house. This average cost then will 
support the cost of drainage work 
attendant with the development. If 
an incremental increase is then 
added to this basic cost, surpluses 
can be created and these surpluses 
can be applied to downstream im- 
provements. For the row house de- 
velopment, which has a high runoff 
factor, the cost is highest, at $7.50 
per front foot, with a maximum of 
$250 per lot; for the cottage type 
development the cost is $6 per front 
foot, with a maximum of $350 per 
lot. The developer of commercial 
and industrial property is required 
to pay for the full cost of improve- 
ments. Under this system the 
County collects a lump sum from 
the developer based on the number 
of lots. Out of this assessment, the 
County pays for the actual cost of 
storm drain construction, inc'uding 
all off-site drainage costs (provided 
that the total cost does not exceed 
two-thirds of the road cost, and that 
none of the structures is larger than 
48 inches in size). All costs in ex- 
cess of two-thirds of the road cost, 


and the cost of any structure in ex- 
cess of 48 inches in size, is to be paid 
by the developer. 

This policy has been in effect for 
over four years and Baltimore 
County has found it most satisfac- 
tory. Experience has demonstrated 
that using the 48-inch size of drain 
as an upper limit for participation 
proves equitable. For streams re- 
quiring a larger pipe, the develop- 
er may establish an open drainage 
reservation or, if he feels it eco- 
nomically feasible, he may construct 
the larger drain, at his cost, and re- 
claim additional lots. The incentive 
for the municipality to limit its par- 
ticipation lies in the fact that this 
scheme prevents the developer from 
acquiring a swamp or major drain- 
age course and have the County en- 
close the stream, thereby creating 
lots for him. 

As previously mentioned, the de- 
veloper of property in Baltimore 
County does have the right to estab- 
lish a drainage reservation. By 
County standards, the reservation 
must be at least 50 feet wide and 
contain a 50-year design storm, The 
side slopes can be no steeper than 
five to one and the reservation must 
be deeded, in fee simple, to the 
County. The owners of adjacent lots 
are therefore not saddled by taxation 
for land which is not completely 
usable. However, with such flat 
slopes, most owners do not mind 
mowing the additional lawn, there- 
by eliminating County maintenance 
on this property. In addition, this 
makes it possible for them to 
utilize the area most of the time. 
This practice has been found to be 
particularly sound and obviously 
this type of reservation is better in 
appearance than the usual deep, un- 
sightly ditch. 

Under this same policy, the de- 
veloper is not in all cases, required 
to reshape the channel completely. 
If the existing stream is sufficiently 
straight, and the cross section large 
enough to accommodate flows, then 
the stream may be left in place. The 
fee simple reservation must still be 
donated to the County; and, if war- 
ranted, anti-scour and anti-erosion 
devices must be constructed so that 
the stream does not meander out of 
its reservation. This approach to the 
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instances, and has proven success- 
ful whenever the adjacent terrain 
and proposed land use lend them- 
selves to this method of treatment. 


Downstream Problems 

Moving downstream from the new 
developments, we are faced with the 
major problem of the storm water 
as it passes through older down- 
stream communities. When dealing 
with the drainage problems in the 
new development, the municipality 
is relatively free in its choice of how 
to solve the problem. This is not the 
case in the older developments since 
the engineer is limited by existing 
structures, by financing and by the 
public who have lived there for 
many years. 

When these older developments 
were constructed, no thought was 
usually given to the stream or creek 
running through the property. Later 
the picture radically changes. The 
stream may carry sewage and may 
often crest its banks, flooding struc- 
tures and eroding usable ground. 

What is the role of the local gov- 
ernment in this problem? Princi- 
pally, it is dependent upon the feel- 
ing of the administration, the 
amount of local pressure applied and 
the financial position of the munici- 
pality. Various overtures may be 
made to rectify problems in certain 
spot locations, as an appeasement. 
But the primary issue remains un- 
solved, and that is: Does the local 
government have any obligation to 
the people in this case? 

Thus it seems the only solution 
is tied to the collection of storm 
drain, front-foot assessment or area 
charges in new developments. By 
collection of these charges, whether 
in a lump sum basis per lot, or on 
a front-footage basis, funds are sup- 
plied, or practically supplied, by per- 
sons creating the problem. If these 
funds are insufficient, then they may 
have to be supplemented by bond is- 
sues for capital improvement work. 

Another problem within old de- 
velopments concerns itself with the 
tie-in of a new drainage system into 
an undersize older system. In many 
cases, when the old system was de- 
signed, the upstream runoff was not 
properly calculated. This was not 
necessarily an error on the design- 
er’s part since it is anyone’s guess 
how an upstream area will finally 
develop. Once again, funds collected 
from lot assessment can be used for 
supplementation or replacement of 
the downstream system. 

A third problem within the old 
development is the problem of the 
deteriorated storm drain system. 
Many times these old structures are 
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adequate in size but portions have 
partially collapsed or are in need 
of such extensive maintenance that 
complete replacement is cheaper in 
the final analysis. Funding of such 
improvements should be accom- 
plished either from general funds or 
through capital improvement bonds. 


Culvert Problems 

Finally, we come to the problem 
of existing under-road culverts 
which have become inadequate in 
size due to the increased runoff 
from upstream development. Once 
an insight is gained as to the pro- 
posed land-use, the downstream 
culverts should be checked for ade- 
quacy and condition. The condition 
part of the survey can be kept up to 
date by maintenance personnel re- 
porting at specific intervals. From 
this information, a master program 
of replacement and supplementation 
can be phased to conform to the lim- 
itations of the capital improvement 
program. In the rehabilitation pro- 
grams, new materials and methods 
should not be overlooked. Old box 
culverts may be replaced by mul- 
tiple pipes; adequate structures may 
be made serviceable by using ma- 
sonry resurfacing or placing a metal 
arch under the present opening. 

It can be seen that, in the urban- 
izing county, drainage is probably 
the most menacing problem. For 
years the tendency has been to 
overlook drainage problems and to 
minimize their effect. This shou'd 
not and cannot be the case. People 
may tolerate inadequate roads, they 
may even tolerate inadequate water 
supply since this usually represents 
only a seasonal inconvenience. But, 
in the case of storm drainage, the 
scene may change from complete 
tranquility to a complete holocaust 
in a matter of minutes. 

Prior planning cannot be stressed 
too emphatically. By adopting sound 
policies which conform to the local 
financial and legal structure, many 
later problems may be averted. By 
adopting a program of public in- 
formation and education, many of 
the prospective new home owners 
may be helped and part of the bur- 
den of the County officials lessened. 
All of these items must be coupled 
with a progressive financial and 
development program. 

eee 

Water Supplies in Minnesota 

Of the nearly 600 communities in 
Minnesota which have public water 
supplies only 36 obtain their water 
from surface sources, although a 
few others are planning to use sur- 
face water because of a lack of suf- 
ficient ground water to meet needs. 
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laintenance, Ohio Department of 
Highways, Columbus, Ohio. PUBLIC 
WORKS, December, 1960. 

“Municipality Tests Two Slurry Seal 
Methods.” Emulsified asphalt and a 
coal tar pitch emulsion were used in 
separate slurry seal applications in 
Princeton, New Jersey, to evaluate ma- 
terials and application procedures on 
heavily-traveled municipal _ streets. 
PUBLIC WORKS, December, 1960. 

“Shrubs for That Natural Look.” 
Experimental planting of shrubs, di- 
rectly from seed, along Connecticut 
highway, shows promise. By Bernhard 
A. Roth, Head, Field Information Unit, 
U. S. Soil Conservation Service, Upper 
Darby, Pa. PUBLIC WORKS, Decem- 
ber, 1960. 

“Repair of a Disintegrated Bridge 
Deck.” Latex mortar used to apply 
one-half-inch thick resurfacing to 
Maine highway structure. By Andrew 
Adams, Research Engineer, Maine 
State Highway Commission, Augusta, 
Maine. PUBLIC WORKS, December, 
1960. 

“Aggregate Storage.” Texas highway 
foreman constructs effective aggregate 
storage bins using creosoted timbers 
and I-beams salvaged from old bridge. 
By Herbert Snyder, Senior Mainte- 
nance Foreman, Texas Highway De- 
partment. Texas Highways, October, 
1960. 

“Turnpike Rejuvenation Underway.” 
Bituminous resurfacing and shoulder 
stabilization program underway on 
older sections of Pennsylvania Turn- 
pike. Constructioneer, October 31, 1960. 

“Treated Subgrade.” Smoothness and 
uniformity obtained through cement 
treatment of subgrade to permit good 
slip-form paving. By James L. Need- 
ham, Senior Resident Engineer, Cali- 
fornia Division of Highways. California 
Highways and Public Works, Septem- 
ber-October, 1960. 

“Prestressed Concrete Airport Ap- 
ron.” A 132-ft. by 150-ft. apron cast 
in alternate strips 15-ft. and 714-ft. 
wide was prestressed with 1%%-in. 
Macalloy bars at Gatwick Airport in 
Surrev. England Contractors Record 
and Municipal Engineering, October 
26. 1960. 

“Design of Signal Svstem by Graph- 
ical Solutions.” By B. M. Davidson, 
Assistant Dean and Associate Pro- 
fessor. Civil Eneineerine. University of 
Wisconsin. Traffic Engineering, Nov- 
ember, 1960. 

“Getting Accurate Grading.” Tests 
conducted to compare motor grader 
using automatic blade control and 
using manual control indicated poten- 
tial increases in accuracy and produc- 
tivitv with automatic controls. By R. 
L. Peurifoy, Construction Engineer, 
Bryan, Texas. Rural Roads, November, 
1960. 
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BULLDOZING 


GRADING SHEEPSFOOT COMPACTION 


HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER and PAY are registered trademark names of The Frank G. Hough Co, Libertyville, ili. 
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BLACKTOPPING 
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you can do them 
ALL with a 


PAYLOADE R’ 


A “PAYLOADER” cannot do everything, but it can do 
more different kinds of jobs than any other single 
piece of equipment you can own. Because of this 
multi-purpose usefulness a ‘“PAYLOADER” can be 
profitable to you in many ways: it can save a heavy 
investment in special or single-purpose equipment; 
it can be used more hours and more days in the 
year; it can do a greater variety of jobs; it can 
handle different phases of the same job. 


For example, you can buy a “PAYLOADER”, and on/y 
a “PAYLOADER’, with as many as three tools in place 
—a conventional bucket or a Drott 4-in-1 Bucket 
on the front, a Wain-Roy Backhoe on the rear, and 
a Superior Boom on the side—and use all of them 
at will, without any time lost for interchange or 


installation. 


Vibratory Compactor, Blacktop Spreader and Hy- 
draulic Earth Auger are three other EXCLUSIVE 
and profit-making pieces of allied equipment that 
can be quickly mounted on a “PAYLOADER” to do 
special jobs. For all public works departments 
that have snow-removal responsibilities there are 
also Rotary plows, “V” plows, Blade plows, and 
extra-large Snow buckets available for most “PAyY- 


LOADER” models. 


Four-wheel-drive, rubber-tire “PAYLOADER” tractor- 
shovels are built in five sizes from 3,000 to 12,000 
lb. operating capacity—and every model is the 
standard of comparison in its class. So, if you are 
looking for ways to ease the squeeze on both equip- 
ment and operating budgets you should get the 
“PAYLOADER” story from your nearby Hough Dis- 
tributor. He is ready to help you select the model 
and attachments combination that best fits your 
needs. He also has the finest and most complete 


parts and service facilities in the tractor-shovel 


business—backed by factory service personnel—to 
keep your “PAYLOADER” investment profitable. 


THE FRANK G. HOUGH CO. 


761 


Sunnyside Ave., Libertyville, Illinois 


Send data on all PAYLOADER models ond allied equipment. 
Nome 
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Prepared by ALVIN R. JACOBSON, Ph.D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Baltimore's 
$68-Million Plans 


Annually for the past decade the 
City of Baltimore, Md., has invested 
approximately $3,870,000 to gear its 
sewage works to the needs of the 
city proper and the adjacent metro- 
politan areas in Baltimore and Anne 
Arundel Counties. At present the 
City operates and maintains by 
funds from a general tax levy three 
treatment plants, 10 sewage pump- 
ing stations, two drainage pumping 
stations and a separate system of 
sewers. New developments planned 
for the next decade include: Major 
improvements at the Back River 
and Patapsco Sewage Treatment 
Works; construction of two new 
pumping stations; and increasing 
the capacity of three of the existing 
pumping stations. Numerous force 
mains, interceptors and relief sew- 
ers will be necessary. The estimated 
cost of these improvements is $67,- 
500,000. Each of the projects and 
facilities are described in detail in 
the report. 

“No ‘Crash’ Timetable Involved 
in Baltimore’s $68-Million Plan.” 
By C. E. Keefer, Sewerage Engineer, 
Bureau of Sewers, Baltimore, Md. 
Wastes Engineering, November, 1960. 


Surfactants 
and Treatment 


For a period of two and a half 
years chemical analyses were made 
on the content of anionic surface- 
active agents (ASAA) in raw sew- 
age and in the waste under treat- 
ment at points throughout the pilot 
waste treatment plant. The wastes 
under study were primarily domes- 
tic, with some admixture of wastes 
from light industry, restaurants, re- 
tail stores, etc. The effect of normal 
levels of ASAA on primary settling, 
activated sludge, and trickling filter 
treatment in a 50-gpm pilot plant 
was studied, as was the ability of 
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the various treatment units to re- 
move ASAA. The experimental data 
suggest the following conclusions: 
(1) The mean value of ASAA con- 
centration in raw sewage was 6.4 
mg/1 individual daily values vary- 
ing from 0.5 to 11.4 mg/l. (2) The 
mean removal of ASAA as the sew- 
age passed through the plant was 
33.8 percent when the aeration tank 
was the only biological unit in oper- 
ation. The removal increased to 37.8 
percent when the trickling filter and 
aeration tank were operating in 
series. (3) The mean removal of 
ASAA during primary settling was 
0.3 percent. (4) ASAA in the con- 
centration levels present in raw 
sewage did not interfere with set- 
tling in the primary tank. (5) The 
mean removal of ASAA in the aera- 
tion tank was 30.2 percent based on 
tank influent concentration. (6) The 
mean removal of ASAA by the 
trickling filter was 188 percent 
based on filter influent concentra- 
tion. (7) The average composition 
of ASAA in the raw sewage was 
69.8 percent sulfonate ASAA and 


30.2 percent sulfate ASAA. (8) Of 
the ASAA removed by the aeration 
tank, 76.9 percent was sulfonate 
ASAA. 

“Effects of Anionic Surface Active 
Agents on Waste-Water Treatment 
Units.” By George W. Malaney, 
Waldron D. Sheets, and Judy Ayres. 
Respectively, Asst. Professor of 
Bacteriology, Research Professor 
and Technical Assistant, Water Re- 
sources Center, The Ohio State Uni- 
versity, Columbus, Ohio. Journal 
WPCF, November, 1960. 


Norman, Okla. 
Composting Plant 


The development of the refuse 
composting plant which was instal- 
led and placed in operation in Nor- 
man, Oklahoma, in March, 1959, was 
based on the concept that compost- 
ing is a straightforward biochemical 
process susceptible to engineering 
analysis and to control by practical 
materials-handling methods. Fur- 
thermore, the developers believed 
that the process should be carried 
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@ SCHEMATIC flow sheet for a Dano composting plant. At Sacramento, a unit has 
been in operation for four years processing sludge, manure, grass, cannery wastes. 
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When a city jumps from 13,600 to 93,000 in population in 
less than four decades—you have “bigness” in growth. When 
that same city becomes a leading industrial center and has an 
industrial waste almost equivalent to its expanded popula- 
tion—you have “bigness” all over again. Winston-Salem is 
that city! 

The four giant P.F.T. Rotary Distributors, 200’ in diameter, 
are characteristic of this tremendous growth. Equipped with 
specially designed P.F.T. Spreader Jets, for uniform distribu- 
tion, these soundly engineered and ruggedly constructed 
distributors handle a flow of 25.0 mgd! 


yo 
7 \ Other P.F.T. equipment in this modern sewage treatment 
Wins 0 Salem plant, capable of handling a population equivalent of 200,000 
\ and designed by Piatt and Davis of Durham, N.C., includes: 
\ Four 90’ Floating Covers, three complete Pearth Gas Recircu- 
. . * lation Systems (the fourth digester is arranged for future 
Pearth which can be installed without interrupting digester 
i | operation), three P.F.T. #750 Heaters and Heat Exchangers 
{ that are gas and oil fired, Gas Safety Equipment, Supernatant 
3 Equipment and Floating Cover Gauge Boards with High and 
\ Low Level Alarms. 

Crack engineering and construction teams, along with high 
quality P.F.T. sewage treatment equipment, gives progressive 

Winston-Salem truly a plant to be proud of. 


(Above) This is Winston-Salem's Sewage Treatment Plant. Engineer- 
ing skill and modern treatment equipment makes this plant one of 
the finest in the country 


(Right) 3 tons of bronze forgings are incorporated in the four P.F.T. 


Rotary Distributors at Winston-Salem. The P.F.T. Spreader Jets 
are two-piece forged bronze units with removable deflectors. 


woste treatment equipment 
exclusively since 1893 


* 
ee ad 
om | 


PACIFIC FLUSH TANK CO., 4241 Ravenswood Avenue, Chicago 13, Illinois 


PORT CHESTER. N. Y. © SAN MATEO. CALIF. © CHARLOTTE. N.C. * JACKSONVILLE © DENVER 
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out in a clean, attractive, mechan- 
ized installation into which unsegre- 
gated municipal refuse is dumped 
at one end to emerge as compost at 
the other. Special efforts were di- 
rected to the development of equip- 
ment to overcome the lack of grind- 
ers and other materials-handling 
equipment especially suitable for 
working with municipal refuse. The 
four major phases involved in the 
refuse handling are: (1) Receiving, 
sorting and salvage; (2) grinding 
and mixing; (3) composting; and 
(4) screening, bagging and storage. 
The entire operation from the re- 
ceiving of new refuse to bagging 


of finished compost takes place 
within a single steel structure. Ref- 
use discharged from the collection 
vehicles into the receiving hopper 
is deposited on a broad belt where 
it is handpicked for salvable items 
such as rags, metals, salable glass 
and corrugated cardboard. Ferrous 
metal is removed by means of a 
magnetic separator. Large uncom- 
postable materials are also removed 
from the moving belt. The refuse is 
then carried through two successive 
grinding operations. The first type, 
called a Pulverator, consists of a 
large diameter steel cylinder set at 
a slight inclination from the hori- 


You'll Get 
“FLEXIBLE” 


Sewer Cleaning | 
Equipment 


If it’s for cleaning sewers, ‘‘Flexi- 
ble’ makes it, from the smallest hand 
set to the heaviest power equipment. 
“Flexible” Sales Engineers spend 
100% of their time working with 
Sewer Superintendents, analyzing 
their problems, and then training their 
crews after delivery. 

A complete line of work-proven 
equipment, backed by the sound coun- 
sel of experienced ‘Flexible’ Sales 
Engineers, gives your city maximum 
results for its sewer cleaning invest- 
ment. 

Get all the facts, without obliga- 
tion. Write today! 


RODDING MACHINES 


SeweRodeR: Sectional rods, Positive 
Dog-and-Chain Drive, Safety Clutch, 
4,000-Ib. thrust, 3,000 ft. per day 


MonoRodeR: Continuous straight rod 
in lengths to 1,200 ft., Infinitely 
Variable Positive Drive Speed. Footage 
Counter and rotation Tachometer 
CoilRodeR: 1” dia. coiled rod for 4 to 
8-in. lines; 1%” dia. coiled rod for 4 
to 12-in. lines. 


instant Reverse Power Drive: For smal! 
jobs and limited budgets 


BUCKET MACHINES 


Truck-Loder: Loads right into truck, 
ends dumping sewage on street, elim 
inates shoveling and cleanup. Sets up 
from street level using Surface-Hung 
Manhole Rollers. Safety Belt Booster 
Clutch, Footage Meter, Instant Dual 
Speed Transmission. 


zontal, which revolves very slowly 
on its horizontal axis. The refuse 
fed in at the higher end is pulver- 
ized and thoroughly mixed by means 
of rows of heavy bar hammers which 
fall by gravity as the cylinder ro- 
tates. The second type of grinder 
is a horizontal hammer mill with a 
studded shell and a central core 
cylinder to which is anchored a 
series of steel chains carrying heavy 
swing hammers. Both of these two 
types of grinding equipment have 
proved to be inexpensive to con- 
struct and long-lived under constant 
use. After the material passes 
through the primary grinding oper- 
ation, it is elevated by a bucket 
conveyor to the topmost of three 
composter cells tiered one above 
the other. The freshly ground refuse 
moves slowly from one cell to the 
next and is discharged into a sec- 
ondary grinder. The entire process 
from primary to secondary grinding 
requires three days. From the sec- 
ondary grinder the partially com- 
posted refuse is again elevated by 
bucket conveyor to a second set of 
three tiered composter cells which 
provide an additional three days of 
composting. Then the composted 
material is screened, bagged and 
stored for sale. 

“Refuse Composting Plant at Nor- 
man, Oklahoma.” By Dr. P. H. Mc- 
Gauhey, Director, Sanitary En- 
gineering Research Laboratory, 
University of California, Berkeley, 
Calif. Compost Science, Autumn, 
1960. 


Bulk Waste 
Incineration 


Some of the bulky wastes which 
are not normally consumed in con- 
ventional municipal incinerators are 
the following: (1) Demolition lum- 
ber, roofing and tar paper; (2) in- 
dustrial wastes, cartons and crates; 
(3) tree stumps, trunks and 
branches; (4) furniture and mat- 
tresses; (5) refrigerators, stoves, 
washing machines and appliances; 
(6) scrapped automobile bodies. A 
questionnaire survey of 24 com- 
munities of over 400,000 population 
indicates the following practices in 
the disposal of large items of refuse: 
(1) The open burning of demolition 
lumber on building sites and dumps 
is still practiced in many large cities. 
In a few communities shredders are 
used to reduce some of the bulky 
combustible material to sizes that 
can be fed mechanically to munici- 
pal incinerators. However, the over- 
sized combustibles are usually 
hauled to landfill operations. (2) 
Tree trunks and stumps are some- 
times burned at dumps but are 
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At Cincinnati's new Mill Creek sewage works, 


Jeffrey Flocculators and 
Sludge Collectors 


Only a third of the Jeffrey 
flocculation-settling 
system is visible in this 
construction photograph. 


Flocculation and settling are handled here in the same 
tanks, training baffles being used to separate the two func- 
tions. Eight of these combination tanks provide detention 
in the flocculation zone for 30 minutes and in the settling 
zone for 90 minutes, or a total of 120 minutes of settling 
time without flocculation, based on a daily flow of 122 mgd. 


Jeffrey sludge collectors are in each channel of the 
flocculation tanks, as well as in each channel of the 
settling tanks. 


Behind the plans and equipment offered by the Jeffrey 
Sanitary Engineering Department are 65 years’ experience 
in materials handling. This qualifies Jeffrey to offer com- 
plete technical information and apparatus on plant layout 
and machinery. The Jeffrey Manufacturing Company, 947 
North Fourth Street, Columbus 16, Ohio. 
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Taken two years ago, this airview shows the wide extent of this 
122 mgd treatment plant. Consulting Engineers, Haven & 
Emerson of Cleveland and New York. 


ONT ATT 


CONVEYING + PROCESSING «+ MINING EQUIPMENT... 
TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 





usually buried in sanitary landfills. 
(3) Open burning at dumps and 
sanitary landfilling without burning 
are the general methods of disposal 
of mattresses, old furniture, crates 
and other large combustibles. (4) 
Bulky metallic refuse not salvaged 
by junkers is usually buried in sani- 
tary landfills. (5) Open burning is 
a recognized source of air pollution, 
but is practiced as an economy 
measure in extending the life of 
disposal areas, and for saving haul- 
age costs by burning waste lumber 
at demolition areas. Conical steel 
refuse burners have been demon- 
strated for burning bulky wastes 


and are a marked improvement over 
open burning. Smokeless burning 
of automobile bodies for the salvage 
of steel has been demonstrated by 
large conveyor-fed furnaces which 
either have after-burners or elec- 
trostatic smoke precipitators. A 
smokeless, economical firebrick 
auto-body burner for capacities up 
to 30 bodies in 8 hours is under 
development. 

“Auto Body and Bulk Waste In- 
cineration.” By E. R. Kaiser and J. 
Tolciss. Respectively, 
search Assistant and Associate Re- 
search Scientist, College of En- 
gineering, New York University, 


How to Protect 


Concrete Sewers from 


Chemical Wastes 


Chemical wastes have no 
effect on concrete sewers when 
inverts are lined with 


T-Lock Amer-Plate ® 


(lining exaggerated in 
proportion for clarity) 


T-Lock Amer-Plate is a high polymer PVC sheet, easily cast 
into pipes, tunnels and structures to form a partial or com- 
plete 360° protective lining. Used in inverts, it permanently 
protects concrete from corrosive chemical effluents. In arch 
areas, it positively stops oxidized H.S corrosion. T-Lock is 
also highly abrasion resistant; impartial tests show that it 
abrades at only 1/70th the rate of concrete. 


The fact that T-Lock ends erosion and corrosion problems 
in industrial and municipal sewer systems is attested to by 
more than five million square feet now in use. Write for 
complete data on this maintenance-saving lining before 


designing your next sewer. 


Applicators strategically located throughout U.S. and Canada 


CORPORATION 


Dept. BM + 


921 Pitner Ave. 
Evanston, Ill. 


360 Carnegie Ave. 
Kenilworth, N.J. 


4809 Firestone Boulevard + 


2404 Dennis St. 
Jacksonville, Fila. 


South Gate, California 


6530 Supply Row 
Houston, Texas 


Senior Re-_ 


New York 53, N. Y. Research Re- 
moval Journal, November, 1960. 


Unique Small 
Treatment Plant 


The Coast Manufacturing and 
Supply Co. near Livermore, Calif. 
was faced with the problem of pro- 
viding domestic sewage treatment 
at its plant and for a colony of 15 
employee homes, with about 65 to 
70 people, while meeting unusually 
high effluent standards with a mini- 
mum amount of daily attention from 
an operating standpoint. The plant 
which was designed and installed 
about a year ago consists in a unique 
combination of equipment: An 
aerobic digestion plant followed by 
a diatomaceous earth filter for ef- 
fluent polishing. The unusually high 
effluent standards established by the 
water pollution control agencies re- 
quired that the domestic sewage, 
which runs about 200 mg/l BOD 
and 400 mg/1 suspended solids, be 
reduced to an effluent with less than 
10 mg/1 BOD, 10 mg/1 suspended 
solids and 5 mg/1 grease. A Yeo- 
mans Cavitator aerobic digestion 
system was employed as the basic 
treatment device. As the multi- 
blade rotor revolves, air is drawn 
down the hollow shaft and is dis- 
charged into the liquid effecting 
complete mixing and aeration of the 
sewage. Although diatomite water 
filters had not been used previously 
in full scale sewage treatment, it 
was decided that this type of filter 
would be adaptable for polishing the 
effluent. The new diatomite water 
filter developed by De Laval Tur- 
bine Pacific Co. was selected for its 
many automatic features. This in- 
cludes automatic precoating of the 
filters, continuous addition of dia- 
tomaceous earth at a controlled rate 
during the filtering process, back- 
washing and placing the filter back 
on the line again. The plant re- 
quires about 30 minutes of manual 
attention per day. The equipment 
and construction costs of the Liver- 
more plant was approximately $25,- 
000. 

“Aerobic Digestion + Diatomite 
Filter.” By Harry Shatto, Pustic 
Works, December, 1960. 


Other Articles 


“Dewatering Rates for Digested 
Sludge in Lagoons.” Factors investi- 
gated in this study were the effects of 
depth of sludge layers on the ultimate 
dewatering rates by drainage, and the 
effects of transpiration on drying rates. 
By Edgar A. Jeffrey. Asst. Professor 
of San. Eng., University of Missouri, 
Columbia, Mo. Journal WPCF, Nov- 
ember, 1960. 
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Little Mike Microbe describes the pmwpeny chy ——— 
operation of the Smith & Loveless factory- 


built “Oxigest’” sewage treatment plant as “an ideal 
environment for the microscopic, living organisms in the 
sewage to consume or digest the suspended solids in the 
aeration tank and produce a stable, sparkling effluent.” 


Mike stars in a new Smith & Loveless movie on the 
manufacture, operation and installation of “Oxigest” 
sewage treatment plants for small subdivisions, motels, 


schools and factories in outlying areas not served by the treatment plant 


municipal sewerage systems. quickly installed. 
To learn more about the Smith & Loveless “Oxigest” 
sewage treatment plant—and Mike Microbe—just write 


to Department 40. 


Smith & Loveless 


... backfilled and readied for 
dependable, efficient sewage 
treatment at the site 


P. O. BOX 8884 / KANSAS CITY 15, MISSOURI / PLANT: LENEXA, KANSAS 
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FORNEY 


omen, Ret: a a 8 - 


TESTERS 


meet the exacting requirements of 
the construction industry's concrete 
testing applications. 

Forney engineers are proven special- 
ists in the concrete testing equip- 
ment field. For eleven years they 
have furnished the industry with 
quality testing equipment, accessories 
and supplies. 


MODEL FT-30 HEAVY-DUTY 
PORTABLE CONCRETE 
TESTER 


Latest addition to a complete line 
of portables, the FT-30 brings labora- 
tory performance right to the job 
site. Self-contained power unit elim- 
inates cumbersome hose and manual 
pumps. Loading speed is completely 
variable for accurate conformance to 
current ASTM standards. 


MODEL PT-15 
TILE TESTING MACHINE 


Has 14,000-lb. capacity and is de- 
signed tor testing clay and concrete 
drain and sewer tile up to 24” |. D. 
and 48” lengths. Equipped with two 
pumps for fast loading and slow ap- 
plication of critical load. Conforms to 
current ASTM standards. 


ALL FORNEY EQUIPMENT UN- 
CONDITIONALLY GUARANTEED 


KNOWN THE WORLD OVER 


FORNEY'S, INC, 
Tester Division 
P. O. Box 310 
New Castle, Pa., U.S.A, 
Phone OLiver 2-661! 
Cable : Forney's, New Castle 


Determination of the Flow Para- 
meters of Sludge.” A research report 
describing how a capillary viscometer 
may be used for these measurements. 
By John M. Sirman, Senior Student, 
Civil Engineering School, University of 
Delaware, Newark, Del. Water & Sew- 
age Works, November, 1960. 

“Hypochlorination of Wastes.” This 
is the third in a series of four parts 
dealing with hypochlorite-chlorine 
materials and their use in environmen- 
tal sanitation control. By Edmund J. 
Laubusch, Technical Manager, The 
Chlorine Institute, Inc, New York, 
N. Y. Water & Sewage Works, Nov- 
ember, 1960. 

“How to Make Joint Sewage and 
Industry Wastes Systems Work.” The 
planning and cooperative engineering 
efforts exemplified by this project are 
typical of the increasing interdepend- 
ence of industrial and municipal 
wastes treatment problems and the re- 
sults which can be achieved through 
cooperation and joint action. By Ernest 
W. Whitlock and Thomas P. Quirk, 
Partners, Malcolm Pirnie Engineers. 
Wastes Engineering, November, 1960. 

“Fine Grind Not Wanted.” New 
process for granulating sewage sludge 
for fertilizer reduces objectionable 
fines, gives more salable product. By 
C. E. Keefer, Sewerage Engineer, Bu- 
reau of Sewers, Baltimore, Maryland. 
Pustic Works, December, 1960. 

“Stream Pollution.”—“A Reappraisal 
of Deoxygenation Rates of Raw Sew- 
age, Effluents and Receiving Waters.” 
Results of a 35-year period of investi- 
gation of the Mississippi River and 
its principal tributaries. By George 
J. Schroepfer, Maurice L. Robins, and 
Russell H. Susag, Respectively, Prof. 
»f San. Eng’g., University of Minnesota; 
Chief Chemist and San. Eng., Minne- 
apolis—Saint Paul Sanitary District; 
and Research Fellow in San. Eng’g., 
University of Minnesota, Minneapolis, 
Minn. Journal WPCF, November, 1960 

“Composting Refuse at Sacramento, 
California.” A detailed report on the 
Dano plant at Sacramento, which has 
been in full-scale operation since 1956. 
By Clarence G. Golueke, Sanitary 
Engineering Research Laboratory, 
University of California, Berkeley, 
California. Compost Science, Autumn, 
1960. 

“How Cities Distribute Sludge as 
A Soil Conditioner.” This report des- 
cribes the experiences of cities which 
have been marketing and distributing 
sludge for soil conditioning purposes 
and also offers suggestion to improve 
distribution of these organic wastes. 
By Jerome Olds, Editor, Compost 
Science, Autumn, 1960. 

“Method for Determining Comple- 
tion of Composting.” Research at the 
University of California offers a simple 
procedure to determine the end of 
the composting period based on pH 
changes which take place in organic 
material. By G. J. Jann, D. H. Howard 
and A. J. Salle, Department of Bac- 
teriology, University of California, 
Los Angeles, California. Compost 
Science, Autumn, 1960. 


Population and Land 
Areas of Resort Hotels 


In planning resort areas, the num- 
ber of hotel guest rooms or units to 
be provided per acre of site avail- 
able is important. Harland Barthol- 
omew & Associates office in Hono- 
lulu sent questionnaires to a se- 
lected list of 141 resort hotels on the 
United States mainland and the 
Caribbean area to learn the density 
characteristics. The following in- 
formation was sent up by Donald H. 
Wolbrink, a partner in the firm. 

The area problem arises in large 
part from the increasing land prices 
which may affect the density of 
hotel development. While hotel 
owners must make a profit on their 
investments, visitors demand some 
open space and a retention of those 
qualities or native characteristics 
which set one particular resort area 
apart from others. To the architect 
and engineer the question is: What 
are the characteristics of the site 
plan of a resort hotel which make 
that hotel an attractive and desir- 
able place to stay? One factor is the 
density of development or the num- 
ber of guest units per acre. 

The questionnaire was returned 
by 81 hotels, or 57 percent, but suf- 
ficient data was obtained from other 
sources to include a total of 101 
hotels in the report. However, no at- 
tempt was made to cover all resort 
hotels. Most of those included in the 
questionnaire list were in the aver- 
age or above-average rate bracket: 
many could be classed as luxury 
hotels. 

For classification in regard to 
density, the hotels were placed in 
three groups—seaside hotels with 
beach frontage; seaside hotels with- 
out beach frontage; and interior 
hotels at mountains, desert or lake 
resorts, 

The average guest unit density 
per acre for all seaside hotels, based 
on 59 returns, was 19.5, with a 
median of 10.7. The seaside hotels 
with beaches, 44 replies, showed an 
average of 21.7 guest units per acre, 
and without beaches, 12.9. The me- 
dians were 13 and 8.7. Interior ho- 
tels, 42 replies, showed an average 
of 15.2 guest units per acre and a 
median of 10.5. For all 101 hotels, 
the average was 17.7 and the median 
was 10. 

In the Bahamas, 8 hotels showed 
an average of 12.9 guest units per 
acre: 6 hotels in Bermuda had an 
average of 11; 6 in Puerto Rico 
averaged 28.9, and 6 in the Virgin 
Islands 1.7. In all cases the median 
was below the average. 
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In the U. S. mainland and Canada, 
44 hotels averaged 10.6 guest units 
per acre; 9 hotels in Arizona aver- 
aged 7.3; 16 in California averaged 
8.4; and 14 in Florida 39.5. At Miami 
Beach, 7 hotels averaged 55.2 guest 
units per acre. 

Another method of rating is based 
on the number of hotels in each 
density category. Only 5 hotels av- 
eraged less than 1 guest unit per 
acre; 29 were between one and five; 
21 were from 6 to 10; 17 were from 
11 to 20; 12 were from 21 to 30; 
seven were from 31 to 4; six were 
from 41 to 60 and four from 61 to 90. 

Density of guest units per acre 
increased with the size of the hotel. 
Those with less than 100 rooms av- 
eraged 5.7 per acre; in the 100 to 
300-room range, the average was 
16.1; those over 300 rooms averaged 
33.5 

Information was also asked re- 
garding swimming pools and golf 
courses. Of all hotels. 88 percent 
have one or more pools; 17 percent 
have two pools; and 7 percent have 
3 or more pools. Golf courses were 
on the grounds by 55 nercent and 
nearby bv 58 percent. “Nearby” was 
based on 5 minutes travel time 


Robot Monitors on the Delaware 

Continuous monitoring of the 
Delaware River for dissolved oxy- 
gen and specific conductance was 
commenced in November. The $42,- 
000 program financed jointly by the 
City of Philadelphia and the USGS 
is expected to detect unusual chang- 
es in river water quality caused by 
industrial chemical spills and rapid 
increases in turbidity. In addition, 
it will permit accumulation of rec- 
ords for long range planning of 
uses of the River. Instruments for 
sampling, analyzing and recording 
have been installed at the Torres- 
dale plant, Municipal Pier 11 North, 
Marcus Hook and Trenton. The in- 
strumentation at Trenton also meas- 
ures turbidity and pH. In the fu- 
ture the city plans to acquire a 
portable transistorized analyzer 
with a 50-ft. sampling cable for 
measuring dissolved oxygen at vari- 
ous points in mid-stream from a 
boat. These monitors might even- 
tually be linked with the Water 
Department’s new load center, for 
relaying microwave signals to the 
Torresdale plant. Effective use of 
the data collected by the monitor- 
ing stations will probably require 
computer analysis. This prospect is 
now under study by the Water 
Department 
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All the air you need for an 80 Ib. breaker 
JAEGER ROTARY “75” 


Easy starting in coldest weather because it has no 
pistons to drag. Costs less than the reciprocating model 
it replaces, yet runs smoother, delivers much cooler 
air, has fewer parts. Fully equipped. Big tool boxes, 


75 cfm operates a heavy 
breaker at top efficiency. 


automatic blow-down valve. Ask your Jaeger distrib- 
utor or send for Catalog. 


The Jaeger Machine Company, 400 Dublin Ave., Columbus 16, Ohio 
75 © 85 © 125 © 250 © 365 © 600 © 900 CFM ROTARY COMPRESSORS 





IF YOU CUT LARGE DIAMETER PIPE... 


YOU NEED THES 


Hew REED 


E 
HINGED 


4-WHEEL 


PIPE CUTTERS 


Four sizes cover the range from 2/2 to 12 


Users teli us these com- 
pletely new cutters are so 
efficient they often “pay 


' 


for themselves" through 
the savings in crew time 
on a half-dozen cuts. They 
are the first really prac- 
tical tools for cutting 
off steel or cast iron 
pipe in sizes from 2! 
to 12°. You can, for ex- 
ample, cut8’ steel pipe 
completely off in less 


than five minutes. 


Four wheel design 
requires minimum 
swing of handle— 
less digging in 
ditch work, easier 
“tight-corner” cuts. 


Closed frame per- 

mits light weight 
with complete rigidity 
for better cutting. 


4-point guide aligns the 
cutter on the pipe . 
assures perfect tracking 
and a right angle cut. 


Reed Razor Blade 
wheels track perfectly, 
cut easily and roll down 
burr on steel pipe. 


Unconditionally guaranteed to be the most efficient cutter you have 


43 


ERIE 


ever used. Ask your jobber or write for literature. 


MANUFACTURING COMPANY 


PENNSYLVANIA «+ JU. 5S. A, 





TWO rerensin() N Eve 


No. I Containerization... 


... in Commercial Areas and at 
Bulk Accumulation 
Points 


Here’s the low-cost way to 

provide the convenience and cleanli- 

ness of enclosed, containerized refuse 
storage in commercial districts . . . while 
you cut collection costs to the bone. The one- 
man DEMPSTER-DUMPMASTER handles 
one-half through eight cu. yd. containers, 
and makes quick work of downtown 

and shopping center collection routes 

. . handling hundreds of yards 

of refuse in a day. 


A wide variety of A& Write for Free 


containers, ranging from one- 
half through eight cu. yd. capacity, 
is available as standard equipment. SSS 


th = 


SSS 


rr 3% 





Mfd. by DEMPSTER BROTHERS 


SVSTEMS inc. 
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wD) UMPMASTER 


No. 2 Manual Loading... 


... Of Refuse and Trimmings 
in Residential Areas 


As a hand-loaded packer, 

the Dumpmaster has no peer. The 

powerful 60,000-lb. hydraulic packer 

plate compacts big, economical payloads 

. . . handles brush, trimmings and large ob- Safe, In-Front, Low- 
jects, as well as regular refuse. Loading into the Level Loading 
low-front, manual-collection container is 

easier for the crews . . . safer, too, since 

they’re always out in front in the 

driver’s view. Investigate the Dump- 

master . . . the world’s most 

versatile mechanized refuse 

collection system. 


Brochure 


High Density Compaction 
Gives Bigger Payloads 


BROTHERS | jul: 


Dept. PW-1, KNOXVILLE 17, TENN. 


UMPMASTE 


aid 
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Prepared by ALVIN R. JACOBSON, Ph. D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Pesticides in 
Water Supplies 


The introduction of DDT and 
2,4-D during and after World War 
II marked the beginning of the 
chemical pesticide industry which 
has had far-reaching effects on pub- 
lic health and agriculture. Several 
hundred pesticide chemicals are 
now in use and the number of prod- 
ucts and formulations registered 
under the federal Insecticide, Fun- 
gicide, and Rodenticide Act exceeds 
90,000. Water utilities have ex- 
pressed concern about the water 
quality problems that may be 
caused by the increased use of these 
chemicals as it is virtually certain 
that any chemical in widespread 
use will get into streams in some 
concentrations. Some of these chem- 
icals are quite toxic to humans and 
also quite resistant to biologic at- 
tack and persist in water sources 
for extended periods of time. Water 
utilities, themselves, are substantial 
users of pesticide chemicals in con- 
trolling algae, insects and vegeta- 
tion in and around reservoirs. Com- 
paratively little is known about the 
concentrations of pesticide chemi- 
cals now in water but DDT has been 
found in concentrations of 1-20 ppb 
in a number of large rivers in the 
U. S. Aldrin, another chlorinated- 
hydrocarbon insecticide, has been 
found in the Snake River in a con- 
centration of 1 ppb. These concen- 
trations caused no perceptible dam- 
age. A number of fish kills have 
resulted in the U. S. and Canada 
from the use of DDT, toxaphene, 
dieldrin, and endrin which are ex- 
tremely toxic to fish and other 
aquatic life. Although many of the 
pesticide chemicals are not particu- 
larly toxic to man, others are among 
the most toxic materials in common 
use. This has led to strict regulation 
of pesticides and to widespread and 
intensive toxicologic studies of the 
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materials. The U. S. Food and Drug 
Administration establishes tolerance 
limits for pesticide residues in or 
on food products. No official limits 
have yet been placed on concentra- 
tions of pesticides in water in the 
United States, except for limits on 
arsenic, selenium, fluoride and lead. 
In the USPHS Drinking Water 
Standards, now being revised, con- 
sideration is being given to the in- 
clusion of limits on some of the 
chlorinated - hydrocarbon _insecti- 
cides and some of the organo- 
phosphate insecticides. Research is 
being undertaken to find answers 
to some of the problems but little 
or nothing is being done on several 
important aspects of the problems 
regarding pesticides and water 
quality. 


Rural Water 


WATER tower of unique re- 
inforced concrete design was 
recently completed near Leur, Hol- 


“Significance of Pesticides in 
Water Supplies.” By Richard L. 
Woodward, Chief of Eng., Water 
Supply & Pollution Control Re- 
search, Robert A. Taft San. Eng. 
Center, USPHS, Cincinnati, Ohio. 
Journal AWWA, November, 1960. 


Recharge at 
Walla Walla 


Because of the progressive decline 
in water level in some wells taking 
water from artesian zones of the 
Columbia River basalt of the Walla 
Walla Basin, it became apparent 
that it would be necessary to either 
limit the total annual pumpage of 
water from the basalt aquifers of 
implement a program whereby the 
safe sustained yield could be ma- 
terially increased. A program was 


System Tower 


land. The reservoir portion is di- 
vided into quadrants, connected in 
pairs so that only half the tank need 
be out of service for repairs. It is 
faced with aluminum for insulation 
and appearance. The shaft which 
has an inside diameter of 13.6 ft. 
contains a staircase and inlet, outlet, 
roof drain and overflow piping. It 
was constructed with leap-frogging 
framework and is sectionalized like 
bamboo with a diaphragm at each 
joint for strength. It is 132 ft. high 
and holds 210,000 gallons. The tower 
was named in honor of Professor 
W. F. J. M. Krul who is largely re- 
sponsible for the development of the 
rural water supply program of Hol- 
land, through which 95 percent of 
the country’s population has access 
to a public water supply. The system 
served by the tower is owned by the 
Gelderland Water Supply Co. and 
furnishes water to rural areas of the 
largest Netherlands province. 
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New \mproved Products 
Weet Modern Neets 


EDDY Fire Hydrant 





e Improved, streamlined, 
modernized 


e Optional break-flange 
EDDY 


e Large diameter barrel Check Valves 


e New self-sealing main Completely new designs of horizon- 


valve packing tal swing check valves are available 
in sizes from 4 through 12 inches. 
They operate dependably in either 
vertical or horizontal positions and 
incorporate construction features 
e Closes against pressure which provide unusual flexibility of 
operation. These valves may be 
e Underwriters’ listed converted in the field from plain to 
single- or double-lever operation 
e Standardized, inter- to meet changing requirements. 

changeable parts Other check valves up to 24 inches. 


e Requires no lubrication 


e Opens with pressure 








EDDY Gate Valves 


In addition to the regular line of EDDY Taper Seat AWWA 
gate valves, EDDY now offers a newly designed parallel seat 
AWWA gate valve in sizes through 12 inches. This valve 
has been specifically engineered to provide long, trouble- 
free service. Working parts are designed with heavy, thick 
section and large seating surfaces for dependable 
operation and improved wearing qualities. The valve 

has two-point, free-floating wedging for minimum 
friction and maximum operating ease. Other AWWA 

gate valves are available through 48 inches. 





Whatever your waterworks requirements, it will pay you to 
have full information on the complete EDDY line of valves 
and hydrants. 


EDDY vawwecompany WATERFORD 
“yy ee pe : 


NEW YORK 
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established to evaluate the possibili- 
ty of supplementing the water sup- 
ply by artificial recharge of the 
basalt aquifer through injection 
wells. The public water supply of 
the City of Walla Walla is served 
from both surface and ground water 
sources, i.e., from Mill Creek and 
from four wells, ranging in depth 
from 789 to 1,169 feet. The maxi- 
mum combined installed pump ca- 
pacity of the four wells is about 
7,500 gpm. Walla Walla Well No. 3, 
where the basalt is at least 1,169 ft. 
thick, was used as the injection well. 
About 71.3 acre-ft. of water were 
injected into Well No. 3 during a 


26-day period of artificial recharge. 
Data obtained during this experi- 
mental period show that some de- 
terioration in performance occurred; 
a decline both in yield and in spe- 
cific capacity was noted. Three po- 
tential causes of yield deterioration 
have been recognized in this report: 
(1) sediment in the injected water; 
(2) dissolved air in the injected 
water; and (3) entrained or en- 
trapped air that originated from 
leaks or undetected openings in the 
piping system. It is believed that 
the sediment content of the Mill 
Creek water was not an important 
factor in causing plugging. Neither 


the Priceless Ingredient 


The priceless ingredient theme originally was applied to medicines, 
But it can be applied to other products — even valves. 
Of course, the priceless ingredient in a product is an invisible force, 
with neither shape nor form. Yet this intangible element has set M & H 
apart in its field and is a prime reason for the Company’s growth and 


and is not new 


prestige 


This priceless ingredient is the personal integrity of the M & H 


organization - 


the engineer with his problem of design, the procurement 


personnel who select raw materials, the chemist in his laboratory, the 
core maker, the moulder, the machinist, the inspector, the shipping de- 
partment, the sales personnel, the management 
Each man takes personal pride in his individual 
contribution to the job of furnishing you a top 
quality M & H Valve or Hydrant — one or a car 


load. 


The integrity of these individuals is priceless 
—because ‘it is not for sale and cannot be bought 
It is the extra ingredient which is responsible for 
placing M & H in the forefront of the American 


valve and hydrant industry. 


It is one of the prime reasons for the superior 
quality of M & H valves and hydrants which ap 
peals so strongly to engineers, utility men and in- 


dustrial operators. 


(No. 8 of a Series) 


M:H VALVE 


AND FITTINGS 


ANN T 4, ALABAMA 


COMPANY 


does it seem that the dissolved air 
content would be likely to be re- 
leased from solution and cause 
trouble. Entrained air being carried 
into the well with the recharge 
water may enter the aquifer inter- 
stices and cause substantial plug- 
ging. It is also possible that oxida- 
tion of the ferrous iron in the 
ground water by the air entering 
the aquifer may have a much great- 
er effect than is now suspected. A 
continuation of the experiment 
would seem to be worth while to 
find the answers to this problem. 

“Artificial Recharge of a Well at 
Walla Walla.” By Robert H. Rus- 
sell, Asst. Supervisor, Div. of Water 
Resources, State Dept. of Conser- 
vation, Olympia, Wash. Journal 
AWWA, November, 1960. 


Shenango Valley 
Expands Plant 

The Shenango Valley Water Co. 
of Sharon, Pa., serving 15,548 cus- 
tomers in the city of Sharon and 
surrounding communities, has com- 
pleted a $2% million expansion pro- 
gram to keep pace with the com- 
munity growth. The plant has been 
completely modernized with in- 
creased capacity, new automatic 
controls, reduced chemical handling 
costs and plans for future expan- 
sion. The major improvements and 
additions consist of the following: 
(1) New raw water pump; (2) new 
flash mixing equipment; (3) two 
new flocculators; (4) two new sedi- 
mentation basins; (5) automatic 
sludge removal equipment; (6) new 
high service pump; (7) new filters; 
(8) a new clearwell of 500,000 gal. 
capacity and (9) more than 4 miles 
of transmission lines. Operating 
costs have been decreased by elec- 
trification; the plant filtration capac- 
ity has increased from 8.2 to 
14.4 mgd.; floc destruction problems 
due to turbulence have been elim- 
inated; automatic sludge removal 
equipment has reduced maintenance 
costs; sedimentation overflow rates 
have been reduced; clear well stor- 
age has been more than doubled; 
problems of over-flowing basins 
have been eliminated; and chemical 
handling costs have been substan- 
tially reduced by this plant expan- 
sion program. 

“Shenango Valley Water Com- 
pany Expands Its Plant.” By Wil- 
liam S. Link, Supt., Shenango Val- 
ley Water Co., Sharon, Pa. Water & 
Sewage Works, November, 1960. 


San Anton‘o’s 
Water Program 

San Antonio has telescoped into 
a four-year period the construction 
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Here’s a complete water pipe “Package” 
New steels are from Armco 


born at 
Armco 





Armco meets your every water transmission need with strong, 
reliable steel water pipe, and can supply you with any kind of 
fitting you need. For water or sewage treatment plants, standard 
fittings may be ordered attached to straight lengths of pipe, reducing the 
number of field joints; special fittings can be fabricated to your plans. 
This “all-in-one-place” buying from Armco results in savings for you 
in delivery time. initial cost of field joints and installation expense. 
For detailed information about Armco’s Water Pipe package, contact 
the Armco Sales Engineer nearest you or fill in and mail the attached 


Armco Drainage & Metal Products, Inc., ngs 
4101 Curtis Street, Middletown, Ohio we 


Durability 


4 


Address 7 4 


Send me more information about Armco Water Pipe 
Name | 
’ 


ARMCO Drainage & Metal Products 


V 
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of water works facilities that have 
been handcuffed by fiscal law for 
some three decades. It has over- 
come its bond limitations and 
launched a “crash” program to catch 
up with the needs of a booming 
area. The $20,880,000 rebuilding pro- 
gram consisted of the following: 
(1) Additional wells, pumping sta- 
tions, and related production facili- 
ties; (2) adainional elevated storage 
facilities; (3) a system of trunk 
mains to interconnect the produc- 
tion and storage facilities and to 
distribute the water from its sources 
to the demand areas; (4) replace- 
ment of wornout mains, and re- 
placement or reinforcement of in- 
adequate local distribution mains. 
A major portion of the construction 
and rehabilitation program involves 
protecting newly installed trunk 
mains and distribution system pipes 
from the corrosive soils that abound 
in the San Antonio area. Using re- 
sistivity probes, meters and a soil 
auger, resistivity measurements have 
been made at approximately 1,000- 
ft intervals and at depths varying 
from ground surface to 4 feet. These 
data have been plotted on a map, 
resistivity contours drawn, and the 
areas of dangerously low resistivity 
shaded in red indicating that the 
greatest amount of corrosion would 


occur in those areas. At the present 
time, the water board has set a re- 
sistivity of 700 ohms/cm® as a limit- 
ing value, below which protective 
measures must be taken if metal 
pipe is to be used. Among the pro- 
tective measures in current use by 
the water board are: (1) Asbestos- 
cement pipe; (2) steel-cylinder-em- 
bedded concrete pipe; (3) coating 
and wrapping with insulating ma- 
terial; (4) cathodic protection, used 
in conjunction with (3) above for 
steel piping in pump station yards; 
and (5) embedment of cast iron 
mains in a silica sand blanket. The 
method used in each case is de- 
pendent on the size of the pipe and 
the nature of the job. 

“How to ‘Crash’ a 30-Year Need 
into a 4-Year Master Water Pro- 
gram.” By Bruce E. Sasse, Chief 
Engineer, Water Board, San An- 
tonio, Texas. Water Works En- 
gineering, November, 1960. 


New Aqueduct 
Supplies Four Cities 

Four Oklahoma cities — Clinton, 
Bessie, Cordell, and Hobart—will be 
furnished with increased supplies of 
water when the 50.8-mile Foss 
Aqueduct is completed together 
with laterals and appurtenances at 
a cost of $3,826,244. The Foss Aque- 





LAY in ce 


duct project is one of the most com- 
plex water conveyance structures to 
be undertaken by the Bureau of 
Reclamation for a municipal water 
supply system. The source of water 
supply is from the Foss Reservoir 
which is being produced by the con- 
struction of the Foss Dam, an earth- 
fill structure to be completed in 
1961. The design of the Foss Aque- 
duct is based on projected water 
requirements for the year 2010 for 
the cities of Clinton, Cordell, Bessie 
and Hobart. The Foss Aqueduct em- 
braces a diversity of pipe sizes, 
numerous railroad and highway 
crossings, 3 pumping plants, 3 stor- 
age tanks, 6 surge tanks, and ap- 
purtenant features. Three laterals 
branching off the main aqueduct are 
to furnish water to the three towns 
of Clinton, Bessie and Cordell. The 
main aqueduct will be constructed 
of concrete pipe having diameters 
varying from 42 inches to 18 inches 
and is essentially a gravity flow 
system. However, three pumping 
plants are to be constructed to re- 
lift water at certain points in the 
system, necessitating storage tanks, 
surge tanks and other appurtenant 
pressure facilities. These pumping 
plants will be unattended. The wa- 
ter treatment plant for the aqueduct 
will have a capacity of 9 mgd and 
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THEN FORGET IT 


-for the next 


100 years! 
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APCO Super-DeLavaud Cast Iron Pipe produced from 
quality iron under rigid controls in our large, modern Anniston foundry, 
is better by far than that which has served a century or more in 112 


American cities. 


and here is why- 


Centrifugally cast without chill under the modern DeLavaud process, 
APCO PIPE is far stronger, far more resistant to impact. It is concen- 
tric, even and uniform in wall thickness with clean, dense-grained metal 
sections completely free of casting stresses. 








ALTITE JOINT, 
Protected by Potent 


With the fast assembly ALTITE® JOINT it is easy, simple, 
and inexpensive to install. Available from large stocks for 
prompt delivery in sizes 3” to 24” in modern long lengths. 
Bell and spigot, roll-on and mechanical joint. 


Underwriters Approved 


Write for your copy of Catalog No. 54 


ALABAMA PIPE COMPANY 


A Division of Wo 


Phone AD 6-7601, ANNISTON, ALABAMA 


Sales Offices 


Cuicaco: 122 8. Michigan Avenue 

New York: 350 Fifth Avenue 

Kansas Crry: Suite 950, 1006 Grand Ave. 
Derrorr: 18505 W. Eight Mile Road 
Soutu Gate, Calif: 5335 Southern Ave. 
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will provide full treatment and 
chlorination facilities. 

“New Aqueduct Will Bring More 
Water to Four Cities.” Puszic 
Works, December, 1960 


Other Articles 


“Effects of Pollutants in Water Sup- 
plies.” A panel discussion presented 
on May 19, 1960 at the Annual Con- 
ference, Bal Harbour, Fla. (1) Sewage 
and Industrial Wastes—By Ralph E. 
Furhrman, Exec. Secy., Water Pollu- 
tion Control Federation, Washington, 
D. C. (2) ABS Contamination—Graham 
Walton, In Charge, Water Conserva- 
iton Studies, USPHS, Robert A. Taft 
San. Eng. Center, Cincinnati, Ohio, 
(3) Taste and Odor—Herbert O. Har- 
tung Exec. Vice-Pres. St. Louis 
County Water Co., University City, 
Mo. Journal A.W.W.A., November, 
1960. 

“Production Analysis of Artificial 
Wells.” A discussion of the various 
factors involved. By A. L. Simon, Re- 
search Asst. School of Civil Engineer- 
ing, Purdue Univ., Lafayette Ind. 

“Multiflash Distillation of Sea 
Water.” Seventy-five per cent of the 
world’s potable water distilled from 
sea water is produced by some 56 
distillation plants employing the multi- 
flash method. Process improvements 
lower costs. By F. C. Livingstone, 
London, England. Water & Sewage 
Works, November, 1960. 


Some Applications of Elementary 
Solution Equilibrium Chemistry.” This 
paper presents these principles in a 
concise and readily understandable 
manner for those interested in the 
production of quality water. By 
Vaughn C. Behn, Dr. Eng., Assoc. 
Prof. of Civil Engineering, Univ. of 
Delaware, Newark, Del. Water & Sew- 
age Works, November, 1960. 

“What Water Works Men Should 
Know About Saline Water Conver- 
sion.” How is it done? What are the 
future prospects? How much will it 
cost? By Allen Cywin, Chief of Dem- 
onstration Plants Division, Office of 
Saline Water, U. S. Dept. of the In- 
terior and Lewis S. Finch, Vice Presi- 
dent and Chief Engineer, Indianapolis 
Water Company. Water Works Engi- 
neering, November, 1960. 


World's Largest Prestressed 
Water Storage Tanks 


The world’s two largest pre- 
stressed concrete tanks are now be- 
ing constructed to supplement exist- 
ing water storage facilities at 
Springfield, Mass. The tanks meas- 
ure 320 ft. in diameter by 28 ft. high. 
Each tank will hold 15% million 
gallons of water. Floor slabs are 5 
ins. thick; walls are 18 ins. thick; 
and the column-supported roofs will 
be 9 ins. thick. The prestressed con- 


crete walls are wound with some 
400 miles of prestressing wires to 
withstand the lateral forces which 
will be exerted by the water when 
the tanks are in service. 

Prestressing was by the Preload 
Company. The wire was drawn from 
a diameter of .236 to .208 in. as it 
was wrapped, imparting an initial 
tension in the wire of 150,000 psi. 
The inward forces thus applied to 
the tanks range from 336 kips per 
vertical foot at the bases, which are 
prestressed with four layers of wire, 
to 28 kips per vertical foot at the 
tops, which have only one layer of 
wire. Upon completion of the pre- 
stressing operations, the wires were 
covered with pneumatically applied 
coatings of mortar. The tanks ulti- 
mately will be backfilled and 
covered with a 2 ft. thickness of 
earth. 

The tanks were constructed for 
the City of Springfield, Mass., acting 
through its Board of Water Com- 
missioners composed of Thomas J. 
O’Connor, Jr., Mayor; Arthur J. 
Stein; and Louis J. Gentile. Clinton 
Bogert Engineers, New York, are 
the consultants. General construc- 
tion is a joint venture by Fruin- 
Colnon Contracting Co., Indianapo- 
lis, Ind. and C & C Construction 
Co., Ft. Wayne, Ind. 


‘Hardrock Smitty” says:— IT TAKES A SMITH 125 AIR 
= _ COMPRESSOR TO DELIVER 


iv ae | 


ON THE TOUGH JOBS... 


Built to ‘‘take it'’ when the going get tough, the 
Smith 125 Air Compressor will give you years of 
low cost, dependable service. The Rugged Hercules 


Industrial engine delivers over 125 c.f.m. hour 


/ @ 


a 


after hour, day in and day out. 


~ 


4" oe 


There's also a complete line of Smith Air Compressors in 45 cfm 
and 75 cfm models, both portable and stationary. 


Ask your dealer for an ‘‘on the job" demonstration. (write us for 
complete information and the name of your neorest dealer.) 


/ 
i - 
( 


LOOK AT THESE FEATURES: 
low initial cost 
low operating cost 
easy maintenance 
simple, compact design 
12 volt electrical system 
125 ¢.f.m. at 1165 rpn. 
operates two 85 Ib. paving breakers at same time 


Compare price . . . compare job results—you'll 
“Go Smith" with ‘Hardrock Smitty’’! 


rWi-@eedke) 101.1 -4-3 1°), .— 


GORDON SMITH & COMPANY, INC., Bowling Green, Ky. 
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TOWNSHIP UPGRADES 
EQUIPMENT SPREAD 


a 


@ FRONT-mounted bulldozer blade on motor grader supplements the moldboard 
blade at center. Bulldozer rough-grades; moldboard blade prepares for surfacing. 


HEN A STEADY south wind 

begins blowing in the winter, 
road crews working for Charles 
Goodman, superintendent of high- 
ways of the Town of Plattsburg, 
N.Y., almost automatically start for 
the Cumberland Head. A several- 
mile long peninsula jutting into 
Lake Champlain just north of 
Plattsburg, “the Head” is infamous 
locally as gathering ground for a 
winter-long succession of man-high 
snowdrifts whipped-up by the south 
wind. In 1958 these reached heights 
of eight feet or more and reopening 
the roads required several days of 
round-the-clock work. It wasn’t 
quite so bad in 1959, but “Charlie” 
Goodman’s crews still found them- 
selves working 24 hours or more at 
a stretch on “the Head’s” less than 
five miles of road. 

Although this is only a small part 
of the total 75 miles of township 
and village road for which the 
township has snow removal respon- 
sibility, the department’s policy is 
to clear and open all roads as 
quickly as possible. 

From this year on, however, the 
Plattsburg township road crews 
expect to spend less time on Cum- 
berland Head, even if snows reach 
the 1958 levels. Main reason for this 
optimism is an upgrading of equip- 
ment carried out late last winter 
which saw a nine year old, 50 horse- 
power No. 212 Motor Grader re- 
placed by a new, 150 hp Cat No. 14 
Motor Grader. 


138 


“I know it seems like an awfully 
big step from the No. 212 to the No 
14,” Goodman comments, “but we 
need a machine that big.” Town 
Supervisor, Bernard Amell, agrees. 
“The initial cost of this large a unit 
becomes less significant when you 
have a job that simply has to be 
done and done as quickly as pos- 
sible.” They also agree that the 
snows of ’58 and ’59 clearly indi- 
cated that “the Head” claimed a 
disproportionate share of work to 
clear and keep open in winter. 

“As much as anything, though,” 
Amell states, “the decision to move 
up to a big motor grader was 
brought about through a recognition 
of a year-round need for equipment 
with higher productive ability.” 

Although snow removal is per- 
haps their prime problem, the town- 
ship highway department also car- 
ries out an extensive road building, 
repair and maintenance program 
during warm weather months. Dur- 
ing this past summer it has built 
six miles of all new road in subdi- 
visions, paved nearly eight miles of 
dirt road with bituminous concrete, 
rebuilt another five miles of black- 
top, all in addition to ordinary grad- 
ing of dirt roads, shoulder shaping 
and ditching and patching existing 
bituminous concrete pavements. 

Fitted with an hydraulically-con- 
trolled, front-mounted dozer blade, 
the No. 14 tackles jobs formerly 
saved for the township’s Cat D4 
tractor. “We’ve even used the No. 


14 to knock down stone walls and 
small trees though we don’t 
really approve of using it that way,” 
comments Amell. A more common, 
and approved, application is spread- 
ing of fill for a sub-base or light 
dozing with the bulldozer blade and 
fine grading with the moldboard all 
in ene pass. Another big use is mix- 
ing of the approximately 400 tons of 
bituminous material and crushed 
rock used each summer for patch- 
ing and new pavement. 

When bids for a replacement to 
the No. 212 were opened last Feb- 
ruary, the town board was sur- 
prised to find the high trade-in price 
commanded by the nine year old 
grader. Despite its more than 9,000 
hours, and an original price of $9,- 
200, one bidder offered $9,000 trade- 
in. In choosing the No. 14, the board 
rejected two lower bids (the No. 
14 was $5,600 above low bid), ex- 
plaining, “In awarding a contract, 
quality, maintenance, depreciation 
and resale or trade-in value must 
be considered as well as low bid.” 

Discussing the board’s decision, 
Amell defined low bid as falling into 
two categories: 1) Lowest figure in 
the tabulation of bids received or 
2) the lowest figure based on the 
concept of quality. 

“According to New York State 
Municipal and Highway Law,” he 
continued, “public officials can buy 
quality equipment only by drawing 
detailed specifications to ensure that 
all bidders must be equivalent with 
their product. The law forces them 
to buy their equipment based on 
the price-tag determined by com- 
petitive bidding. The reason for such 
legal restrictions is obvious. 

“Public funds must have protec- 
tion but the price-tag protection 
breaks down and can become self- 
defeating when applied to modern 
construction equipment. 

“The exclusive consideration of 
initial cost of a complicated piece of 
machinery that must be used, serv- 
iced, maintained and repaired for 
several ‘years results in a miscar- 
riage of legal safeguards.” 

Annual budget of the highway de- 
partment is nearly $50,000, of which 
$8,000 is allocated for snow removal 
and $9,000 is earmarked for ma- 
chinery purchases, repairs and 
maintenance. An average work force 
of 10 men is expanded to 14 during 
special periods of construction or 
snow removal. The equipment 
spread includes, besides the D4 
Tractor and No. 14 Motor Grader, 
three International dump trucks and 
one Dodge and one GMC truck 
which are fitted with plows for snow 
removal. 
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SMALL AIR 
TERMINAL 


BLENDS ECONOMY WITH EYE APPEAL 


OU KNOW a city by its airport 

in this jet age when more and 
more visitors arrive by air route. 
Most large cities are building vast, 
super-airport facilities costing mil- 
lions but smaller cities are discover- 
ing they can have big-city luxury 
in their air terminals at economy 
prices. 

A classic, small city air terminal 
in the smartest modern design, 
which may well set the standard for 
small terminals of the future, has 
just been completed at Klamath 
Falls, Oregon, at remarkably low 
cost. 

This beautiful structure, with its 
upswept roof line designed in long, 
graceful glulam timbers and its large 
wall areas of glass, compacts within 
its 10,050 square feet all of the fa- 
cilities to serve air passengers and 
cargo for this city of 20,000 and the 
100,000 people in surrounding com- 
munities. 

Modern design is the key to the 
beauty and functionalism of this 


@ LOUNGE is an attractive place. A good view of the runway 
and landing areas is provided through the glassed wall. 
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airport. Architects Morrison, How- 
ard and Starbuck of Klamath Falls 
used glued laminated Douglas fir 
members in the skeleton framework 
for the columns and beams, which 
helped keep the construction costs 
of this stucture to 11/sq. ft. 

Seven cambered 67-ft. long glued 
laminated beams, fabricated by 
Timber Structures, Inc. and spaced 
21 ft. on centers, form the roof sys- 
tem and are set on glued laminated 
timber posts. The great flexibility of 
these timbers is well illustrated in 
these beams which are 9-in. wide 
and taper from 42-in. deep in the 
center section to 15-in. deep at the 
end of the roof overhang. They are 
24 in. deep where they are fastened 
to the 9 by 934-in. columns at the 
wall line. 

Tim-Deck, a 4-in. thick double 
tongue-and-groove roof deck, was 
laid directly on the roof beams and 
both beams and decking have been 
left exposed to give charm and char- 
acter to the building. 


.< 


~ , 


#1) Day 


The air terminal is 50 by 128 ft. 
in size and a restaurant and cock- 
tail lounge occupy a balcony level. 
An ingenious structural system was 
used in the design of the balcony, 
which is supported by a_ series of 
7 by 16%-in. glued laminated beams 
that are hung by steel rods from the 
roof beams. Heavy 4-in. wood deck- 
ing makes up the floor of the bal- 
cony and both decking and beams 
have been left exposed so that the 
texture and coloring of the Douglas 
fir supplies much of the decorative 
motif in the main floor waiting room 

By using the heavy glued lami- 
nated beams, no posts are required 
within this building. The large lobby 
area occupying nearly half of the 
total floor space is spacious and un- 
encumbered, giving a feeling of 
friendly roominess in this public 
room. Ticket offices, two large cargo 
handling rooms, F.A.A. offices, air- 
port manager offices, large rest 
rooms and the furnace room occupy 
the balance of ground floor space. 


@ POST and beam framing system of glued laminated mem- 
bers allows a post-free construction in the open lobby area. 
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Tropical type 
With outside independent 


hose nozzle valves 


DARLING HYDRANTS 


provide exactly the right type for special 
or unusual service needs 


Above you see some of the many types of hydrants in the complete 
Darling line. With this wide selection, your system can include 
exactly the right types for special or unusual needs... all with 
unmatched Darling quality. 

Darling's unique B-50-B design provides ball-bearing operation 
combined with “O” ring seals. This provides a packless, dry-top 
hydrant with no packing gland maintenance. Operating threads 
and bearings stay lubricated and water can’t reach them. 

Write us for complete information. Or we'll gladly have a 
Darling engineer call to discuss your needs. 


Pelgiid DARLING VALVE & MANUFACTURING CO. 


< 
oF , Manufactured in Canada by 


VALVES The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario 





Restaurant, lounge and _ kitchens 
take up all the space on the balcony 
level. Two wide stair systems serve 
the balcony. 

Wide roof overhangs of projected 
beams and decking along the front 
of the building not only add charm 
to the terminal, but protect the glass 
from sun and rain. Diners and 
lounge customers have an unob- 
structed view of the runways and 
landing ramp from their balcony 
vantage point viewed through the 
glass walls. 

“We wanted to give Klamath Falls 
an air terminal its citizens could be 
proud of,” said Architect John R. 
Howard. “We felt that by using 
glued laminated members for the 
basic framing system and heavy 
wood decking we could provide a 
completely safe, beautiful and eco- 
nomical structure. This we accom- 
plished, as the cost of $11.00 a 
square foot will indicate.” 

Interior walls are plasterboard 
over wood frame and the plaster- 
board walls of the restaurant have 
been decorated on the lobby side 
with distinctive air-age murals. An 
interesting pattern has been used in 
the vinyl asbestos floor covering 
over the concrete slab floor. Both 
incandescent and fluorescent light- 
ing have been combined to give 
maximum light throughout the 
building. Perimeter warm air heat 
is supplied from the oil fired fur- 
nace. Total volume in the structure 
is 106,100 cubic feet. 


Jug-Handle Intersections 
Lighted by Fluorescent 
Luminaires 

Key intersections along a 36-mile 
strip of New Jersey US 1 have been 
equipped with GE fluorescent lumi- 
naires. The section from Woodbridge 
south to Trenton is under a single 
traffic control featuring 30 “jug- 
handle” intersections lighted by 
two-lamp and four-lamp six-foot 
luminaires. Average daily traffic is 
more than 15,000 vehicles. 

The level of illumination is calcu- 
lated to be one-half a footcandle, 
about 25 times the brightness of a 
full moon. The luminaires are 
mounted on aluminum poles 25 feet 
above the roadway. There are five 
such installations at each intersec- 
tion. Power to the lighting units is 
supplied via underground wiring by 
New Jersey Public Service Gas and 
Electric Co. Maintenance will be 
performed by the State Highway 
Department, which installed the 
units. It is expected that the lamps 
will be replaced once a year. 
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Sewerage Developments in 
San Francisco 


Following studies during the 1959 
fiscal year, by the Engineering De- 
partment of the City and County of 
San Francisco, new standards were 
adopted, or were in the process of 
being adopted, for catchbasin grat- 
ings, vitrified clay pipe sewer joints 
and centrifugally spun reinforced 
concrete sewers. 

Because of superior inlet char- 
acteristics, a catchbasin grating with 
bars and openings parallel to the 
line of flow was in the final design 
stage at the end of the fiscal year. 
Polyvinyl-chloride joints for vitri- 
fied clay pipe sewers, which provide 
more flexibility and water tightness, 
were adopted and specified in con- 
tracts during the fiscal year. Inas- 
much as centrifugally spun rein- 
forced concrete pipe with bell ends 
was made available through the lar- 
ger sizes of pipe up to 72-inch di- 
ameter, bell and spigot joints for 
this type of pipe, in preference to 
the tongue and groove type joints, 
were standardized and used. 

Efficiency of sewer repairs was 
materially improved during the year 
through the acquisition of a com- 
bination back-hoe and front end 
loader. This not only permits the 
saving of money on certain types 
of excavations but also reduces 
traffic hazards by speeding up the 
work in street excavations. 

A program was instituted of pho- 
tographing the interior of main 
sewers which cannot otherwise be 
inspected in order to determine 
their condition. About three miles 
of the North Point main sewer from 
10th and Harrison Streets to the 
North Point Sewage Treatment 
Plant were thus photographed. This 
sewer varies in diameter from 7’ 
6” to 86” and carries the flow from 
a large portion of the City. Due to 
the extreme dangers of entering this 
sewer, it had not been adequately 
inspected since its construction over 
fifty years ago. The results of the 
photographic work indicate that 
the sewer is generally in good con- 
dition. A location was discovered 
in the vicinity of Seventh and How- 
ard Streets where the sewer had 
settled as much as three feet, ap- 
parently due to the general subsi- 
dence of the area. Although the 
photographs did not disclose any 
severe structural distress resulting 
from this settlement, the location 
should be carefully watched and 
occasionally repnotographed be- 
cause a major sewer failure at this 
point could prove disastrous 
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ELECTRONICALLY 
CONTROLLED 

PNEUMATIC 

AGE EJECTORS 


new Komline-Sanderson 


LIQUID 
LEVEL 
CONTROL 


The finest, most reliable pneumatic sewage ejectors 
are now equipped with the most advanced innovation 
in electronic liquid level control, a development of 
Komline-Sanderson research. K-S electronic liquid level 
controls provide 


mw Completely transistorized control systems 


w Resistance type control, to establish desired dis 
charge cycle from 10 to 70 seconds 


w@ High water alarm incorporated in the design 
w Single, short probe that does not require cleaning 
Also available for installation on your present ejectors 


Write for Bulletin 10 


MECHANICAL EQUIPMENT DIVISION 


KOMLINE-SANDERSON 


ENGINEERING CORPORATION 
PEAPACK. NEW JERSEY 


BRAMPTON, ONTARIO, CANADA 
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Prepared by CLAYTON H. BILLINGS, Associate Editor 


Biological Treatment 
For Color Removal 

The color of beet waster becomes 
an objectionable polluting charac- 
teristic if it reaches a wasteway 
without appreciable change. A re- 
search project was undertaken to 
determine if conventional high-rate 
trickling filters would remove beet 
color, produced by the presence of 
betanin, when the waste is treated 
with domestic sewage. The studies 
included determining the threshold 
of color discernibility, by using four 
observers. The evalution technique 
used determined optical density by 
means of a _ spectrophotometer. 
Bench scale and pilot investigations 
were employed. It was found that 
high rate filters do not provide ad- 
equate treatment, but color removal 
is enhanced by increasing the recir- 
culation ratio and by decreasing the 
loading. The color can be removed 
by large amounts of chlorine or by 
lime treatment. In case of the latter, 
sludge disposal would be a problem. 

“Color Problems with Beet Waste.” 
By R. E. Pailthorp, Cornell; How- 
land, Hayes and Merryfield, Con- 
sulting Engineers. Journal WPCF, 
November, 1960. 


Spray Irrigation 
For Cannery Waste 

The variable composition of the 
food processing waste of the Gerber 
Products Co. at Fremont, Mich., 
makes it difficult to treat by any one 
process. When information on spray 
irrigation as a disposal method 
started appearing in the literature, 
it was decided to study its feasi- 
bility for the Michigan installation. 
An experimental plot which in- 
cluded acreage under cultivation 
was leased. This was later moved 
because operations had to be aban- 
doned to permit harvesting. The 
success of the experiments at the 
new site prompted a full scale in- 
stallation of 140 acres in an area 
where sandy surface soil is at least 
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50 feet deep. A lagoon was used for 
winter storage. The waste is pre- 
treated by shaker screens and is 
discharged to a 30,000 gallon storage 
tank from which an automatically 
controlled pumping arrangement 
supplies the irrigated area. The dis- 
tribution system consists of an 8-in. 
galvanized steel main and 4-in. 
aluminum laterals. Each lateral is 
equipped with 5 risers and sprin- 
kler heads at 120-ft. intervals. 
Four species of trees were planted, 
Cottonwoods, Box Elders, Balsam 
Poplars and Willows. These were 
irrigated at a rate of 2 in. per 
week. Experiments were also made 
with cover crops, such as beans, 
squash, peas, beets and carrots. 
The investigations with these and 
the trees were successful. The re- 
mainder of the waste was applied 
to 30 acres of alfalfa. The suspend- 
ed solids content of the waste 
varies from 200 to 3,000 ppm and 
BOD, 800 to 3,000 ppm. The pH is 
neutral most of the time, but varies 
between 4.5 and 11.5. For a while, 
difficulty was experienced in main- 





i 
RECIRCULATION RATIO 











Courtesy Journal WPCP 
@ EFFECT of recirculation on color 
removal as indicated by optical density. 


taining operations during winter. 
This was solved by limiting the 
irrigation to small areas under 
conditions that would keep the 
soil from freezing. Test wells in 
the vicinity have shown that the 
practice has no effect on ground 
water. Two operators are required, 
each taking an 8-hr. shift. 

“Cannery Waste Disposal by 
Gerber Products.” By Max R. Dietz 
and Ray C. Frodey, Gerber Prod- 
ucts Co. Compost Science, Autumn, 
1960. 


Distributing Costs 
Of Joint Treatment 

The expansion of industry and in- 
crease in population will call for 
higher degrees of treatment of 
wastes to avoid exceeding the fixed 
assimilation capacity of the Nation’s 
waterways. The continuing neces- 
sity to obtain capital for production 
purposes will impose limitations on 
funds expended for waste treat- 
ment. These economic pressures 
will place future emphasis on econ- 
omical treatment plant designs and 
on community-wide efforts at sol- 
ving problems. Standard designs 
must give way to obtaining treat- 
ment flexibility to meet diversifi- 
cation of industry. In designing a 
joint industrial-municipal wastes 
treatment system in the Midwest, 
extensive investigations and pilot 
plant studies were undertaken to 
establish annual costs of various 
secondary treatment and sludge dis- 
posal facilities. The investigations 
compared costs of treating the com- 
ponents of the wastes separately 
and jointly and also recognized the 
differences between municipal and 
industrial financing practices. The 
studies resulted in the design of a 
joint plant at an estimated capital 
costs savings of $3 million and 
$250,000 in annual costs. A rate 
structure was developed to place 
the project on a self-liquidating ba- 
sis and to provide financing meth- 
ods independent of the general ob- 
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Foxbcro M/40 Ratio Controllers regulate exact amount of liq- 
uid alum being added to raw water. 





8% ALO; flows right through the Foxboro Integral Orifice d/p 


Cell. There are no pressure taps nothing to bind or plug up. 


Problem of metering liquid alum solved with 
the Foxboro Integral Orifice d/p Cell* Transmitter 


Unique system helps Salem and Beverly 
Water Board save $2000 per year in 
water treatment costs 


The Salem and Beverly (Massachusetts) Water Supply Board 
had a problem. They wanted the economy of liquid alum as a 
coagulant for water treatment. However, conventional metering 
devices tended to “coat” or bind when exposed to alum-and- 
water solution. Continued, accurate measurement was impossible. 

Installation of Foxboro Integral Orifice d/p Cells proved the 
perfect answer. Since this unique transmitter can meter flows as 


tiny as .003 gpm, it permits ratioing alum syrup direct to raw 
water — without the problems of dilution. What’s more, its wide 
rangeability permits using the same transmitter for both summer 
and winter alum feed requirements. 

In over 2 years of operation, Salem and Beverly report, “there 
has been no evidence of plugging of our Integral Orifice d/p 
Cells - 


Providing stable measurement of liquid alum is just one of the 


measurement has been stable.” 


ways Foxboro control can improve your operating efficiency. 
Ask your Foxboro Field Engineer for complete details — or write 
for Bulletin 1-15. The Foxboro Company, 261 Norfolk Street, 
Foxboro, Massachusetts. *Trade-Mark 





FOXBORO 


REC. Vv. 6. FAT. OFF. 
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costs according to flow, BOD and 
suspended solids. Both industry and 
the municipality “purchased” suf- 


PIPE DRIVING WINCH ficient portions of the hydraulic, 


INEXPENSIVE * LIGHTWEIGHT * ECONOMICAL biological and solids treatment ca- 
pacity of the system to provide for 


anticipated future wastes contrib- 


A Sprague & Henwood pipe driving winch utions. 
“How to Make Sewage and In- 


is your first requisite fer normal soil com- desire Westen Gectuns Week.” By 
pling operations. For shallow holes there is Ernest W. Whitlock and Thomas P. 
the Model PD, and for the deeper holes, the Quirk, Malcolm Pirnie Engineers, 
more rugged Model PDH. Both models are New York. Wastes Engineering, 
furnished with a tubular steel derrick with November, 1960. 


telescoping rear legs permitting 10’ pulls. In Formulary of 
addition to the skid mounting, there is also Biochemical Stabilization 


available a special trailer mounting that per- A review is presented on avail- 


mits operation of the unit as either a skid or able data in published and unpub- 
lished form concerning the suscep- 


trailer-mounted unit. Write today for full — : 
particulars. Ask also for Bulletin #300 which tibility of the — SOMstEe erg 
: : ic chemicals to biological destruc- 
illustrates and describes the complete S & H tion; in this, an attempt has been 
soil sampling line. made to relate behavior to chem- 

ical structure. The accumulated 


Look for Our ewblom ots Your Seal of Quality data are presented as tables class- 
2 v ¢ ified according to the chemical 


SPRAGUE 4 HENWOOD Inc ' structure of the compounds. In each 

, = case, the method of biological attack 

SCRANTON 2, PA. (activated sludge, BOD, etc.), the 

MEMBER OF: DIAMOND CORE DRILL MANUFACTURERS ASSOC. temperature, period of observation, 

New York—Philadelphia—Nashville—Pittsburgh—Tucson—Grand Junction, Colo.—Buchans, Nfid feed rate, days of acclimation, per- 
Export Division: Sprague & Henwood International Corporation, 11 W. 42nd St., New York, N.Y cent theoretical oxidation, percent 
removed and source of data are 
given. The chemical structure class- 
ifications include hydrocarbons; 
alcohols; phenols; aldehydes; acids, 


BUILD BETTER | esters and salts; ethers; ketones; 


* D amino acids; nitrogen compounds; 

SEWER LINES : cyanides or nitriles; compounds 

: containing the vinyl group; oxy 

compounds; and surfactants and 

far greater allied structures. A table is also 

strength and included on _  cross_ acclimation. 

SAFETY! Many compounds do not appear 

. m susceptible to metabolism. These 

4 include high molecular weight ma- 

terials and tertiary-branched struc- 

tures. The tabulated information 

sip Sal can form a basis for predicting 

. 4 Woved waste behavior, which predictions 

with Hap can be primarily useful for prelim- 

WESTON inary estimates and to guide re- 
Po PLAYGROUND 2", 

G = s AND SWIMMIN.. “Chemical Structures Resistant 

for POOL EQUIPMENT to Aerobic Biochemical Stabiliza- 

SEWER PIPE JOINTS cotieickn: ae aienan tion.” By F. J. Ludzack and M. B. 

re penere Gar Aaaote halt 5 coniee. Ettinger, Robert A. Taft Sanitary 

(a cement joint) Engineering Center, Journal WPCF, 


WRITE FOR LITERATURE November. 1960 
a= : ; 





























@ No jute used—gasket centers spigot. 

@ Definite space in each joint for = Researching 

cement. @ Form confines cement-grout Industrial Wastes 

to lower portion of joint. @ Particularly AME ate y N The research and development 
advantageous in water-bearing trenches. PLAYGROUND DEVICE Co. approach to solving complex waste 


@ Infiltration minimized. ANDERSON. INDIANA. U.S.A disposal problems offers insurance 
against costly mistakes. This is done 


i: he sound, swine by: 1) Defining th st s t 
Sy Wa, i> 00), Reed s900 touim source, quantity, charpsteriaties and 


Adams Mass \ effects on receiving stream uses; 
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2) deciding what the solution to 
the problem should accomplish; and 
3) determining the design by eval- 
uating these in the laboratory and 
by a pilot plant. The laboratory 
evaluation should involve consider- 
ation of the applicability of unit 
processes. These would include sus- 
ceptibility of wastes to physical 
separation methods—gravity differ- 
ential of solids and immiscible flu- 
ids, flotation, screening and filtra- 
tion. They can be evaluated for 
solids concentration and dewater- 
ing—thickening by gravity differ- 
ential, flotation or centrifuging; 
filtration dewatering. The use of 
mass transfer can be investigated— 
oxygen transfer, adsorption, ion ex- 
change, extraction and distillation. 
Chemical treatment may have pos- 
sibilities—neutralization, coagula- 
tion, flocculation, oxidation, reduc- 
tion and _ sterilization. Biological 
treatment possibilities should in- 
clude trickling filters and activated 
sludge. In the laboratory, where 
processes are applicable, design cri- 
teria can be developed and bench 
scale equipment is somewhat stand- 
ardized for these studies. If the 
large-scale facility will cost only 
a few thousand dollars, pilot plant 
studies are normally not justified. 
Variability of a waste makes them 
important, however, and material 
balances are more accurately deter- 
mined by a pilot plant than in a 
laboratory. They are also justified 
when supplementary studies are to 
be made, such as on sludge disposal 
or by-product recovery. 
“Research—Key to Effective In- 
dustrial Wastes Treatment.” By 
Roy F. Weston and Vernon T. Stack, 
Jr., Roy F. Weston, Inc., Consulting 
Engineers. Wastes Engineering, 


November, 1960. 
e* ee 


Signal Davits Were Made 
by Kerrigan 

An article on page 146 of the 
December issue described stream- 
lined signal davits used on U. S. 
Routes 90 and 287 near Beaumont, 
Tex. Unfortunately the name of the 
manufacturer, Kerrigan Iron Works 
Co., Nashville, Tenn., was omitted 
from the article. 


Street Cleaning Costs 


A total of 35,988 machine miles 
were cleaned by the six street 
sweepers operated by Fort Worth, 
Texas, during the year ending Sept. 
30, 1959. Costs ranged from $1.38 to 
$1.78 per mile for the sweepers and 
from $1.33 to $1.67 per mile for 
pick up. 
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AURORA CONTROLLED 
PERFORMANCE 


TO 


SL dae 


MONO-VANE 


NON-CLOG PUMPS 


CAPACITIES TO 1000 G.P.M. 
HEADS TO 150 FT. 
BALANCED IMPELLER 
HORIZONTAL OR VERTICAL 
RUGGED CONSTRUCTION 
PROVEN DEPENDABILITY 
MINIMIZED WEAR 

FAST INSTALLATION 

EASY MAINTENANCE 


MONO-VANE 
IMPELLER 


The Mono-Vane impeller is in hydraulic and dynamic balance. It can 
be trimmed to suit various head and capacity requirements and still 
retain proper balance. The AURORA Non-Clog Pump is ideal for 
handling long stringy materials. Smooth, quiet operation is assured 
with the Mono-Vane impeller which is always in dynamic and hy- 
draulic balance—even when trimmed to accommodate various head 
and capacity requirements. Single passage impeller design makes the 
AURORA Non-Clog pump ideal for handling long stringy materials. 
The discharge may be turned to any position to facilitate installation, 
service and maintenance. Clean-out cover is located in casing to 
provide easy service access. 

Typical applications: elevating sewage, pumping sludge, handling 
heavy settleable solids, effluent, and other wastes and industrial 
hy-products. 


WRITE FOR BULLETIN 121 MV 
AURDRNS AURORA PUMP pwision 


R THE NEW YORK AIR BRAKE cours") 
UMP 630 LOUCKS STREET + AURORA: ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 








STORM WATER DETENTION 
IN URBAN AREAS 


EUGENE J. DAILY 
Partner, 
Clark, Dailey & Dietz, 
Consulting Engineers 


An abstract of a paper presented at 
the 8th Annual National Highway Con- 
ference held at Atlanta, Georgia. 


ETENTION of storm water to 

limit the rate of runoff to the 
capacity of existing channels or to 
reduce the cost of channel improve- 
ments or other protective works is 
a well established procedure. How- 
ever, few applications of the deten- 
tion principle have been used to 
control runoff from urban areas 
since major concern for drainage 
problems usually occurs only after 
an area has been partially or fully 
developed. Then the developments 
themselves preclude the economical 
installation of detention facilities. 
This need not be true if there is ade- 
quate advance planning. 

While the development of deten- 
tion facilities will be more costly in 
an urban or potentially urban area 
than in a rural section, the potential 
benefits also are greater. There is 
more roadway drainage, for in- 
stance; but of even more conse- 
quence is outlet, collector, and lat- 
eral storm sewers required for a 
satisfactory urban community. The 
cost of outlet and collector sewers, 
exclusive of laterials and detail 
drainage in accordance with ac- 
cepted conventional procedures, is 
from $1,000 to $2,000 per acre. This 
can amount to over a million dollars 
per square mile. If the storm water 
were detained near its source and 
conduits provided to carry off the 
water from a design storm in 12 to 
24 hours instead of as it falls, a sav- 
ings which could be as much as 75 
percent could be realized in the cost 
of the collector and outlet sewers. In 
addition the outlet channels below 
the urban area would be relieved of 
much of the overload, resulting in 
additional savings. 

Our firm has, at the request of 
the County Commission, made feasi- 
bility studies of detention facilities 
in that part of Shelby County, Ten- 
nessee, adjacent to the City of Mem- 
phis. This area is now in the process 
of urbanization. Shelby County has 
three sizeable streams, two of which 
go through the edges of the present 
city and the third through an area 
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now undergoing development. The 
main stems of these streams and 
especially the south one, Nonconnah 
Creek, present flood problems which 
are compounded by the increase in 
rate of runoff due to urbanization 
within the basins. 

One specific study was concerned 
with the upper 3500 acres of the 
Day’s Creek watershed. Extensive 
residential and some commercial de- 
velopments have already taken place 
in the area. There are only about 
900 acres of the 3500-acre watershed 
for which detention facilities appear 
practical at this time. The cost and 
effect of eight detention basins with 
drainage areas of from 30 to 450 
acres for these 900 acres of water- 
shed were considered. The total cost 
including land was estimated at 
$145,000 or approximately $160 per 
acre of watershed controlled. Sav- 
ings in the construction cost of 


drainage facilities within the im- 


mediate vicinity of the basins, with 
no allowance for benefits to the low- 
er reaches of Day’s Creek or Non- 
connah Creek, were $470,000 or 
about three times the cost of the 
detention facilities. 

An additional specific study was 
made in connection with the pre- 
liminary engineering for a 15-mile 
section of a major Shelby County 
road. The county had requested us 
to ascertain the potential savings 
in the cost of drainage structures 
for this section of road for which 
the ultimate plan is a divided and 
limited access facility. All reason- 
ably feasible detention sites were 
considered. Because of the present 
state of development, detention fa- 
cilities were not considered for 
some of the watershed areas. The 
total area draining across this road 
is approximately 12,000 acres. It ap- 
pears practical to provide detention 
for the runoff from 8,200 acres or 
about 2/3 of the total. These 8,200 
acres would be controlled by 44 de- 
tention basins. 

The total cost of these detention 
facilities was estimated at $1,400,- 
000 or about $175 per acre controlled. 
They would save $350,000 or one- 
fourth of this total in the lowered 
cost of drainage structures for the 
15-mile section of road under con- 


sideration. In addition there would 
be an estimated saving of $2,000,000 
in the cost of drainage facilities 
eventually required upstream of this 
road. No estimate was made of sav- 
ing for drainage structures for othe 
roads downstream or for urban 
drainage or outlet facilities down- 
stream. 

It must be realized that if such a 
project were adopted, most of the 
cost of the control facilities would 
be immediate while the cost of the 
drainage facilities otherwise re- 
quired would be spread over a 
number of years as the development 
takes place. Also, to complete the 
economic picture, the cost of main- 
tenance, both added and reduced, 
must be considered. 

One of the streams studied goes 
through the Municipal Airport down 
stream from the road under study. 
The drainage structures on this 
stream within the airport were de- 
signed for a rural condition and 
thus will become inadequate as ur- 
banization of the watershed pro- 
ceeds. It appears feasible at this 
time, before further development 
takes place, to provide sufficient de- 
tention facilities to restrict the antic- 
ipated flow of the stream to the ca- 
pacity of the existing structures, 
thus eliminating the need for ap- 
proximately $1,000,000 in drainage 
improvements which will otherwise 
be required. The cost of the deten- 
tion facilities is about $250,000, part 
of which is in the figure for the road 
study previously cited. 

In the Shelby County studies, the 
detention basins were proportioned 
to retain about 60 percent of a six- 
hour rainfall having a return fre- 
quency of 100 years with an outlet 
sufficient to empty the basin in 24 
hours. This of course, is a much 
larger storm than is used for the 
design of conventional storm sewer 
systems where a return frequency 
of 5 to 10 years, but in a few in- 
stances as much as 50 years, is used. 
It is proper to use this larger de- 
sign period because when the ca- 
pacity of the basin is reached the 
excess flow over the emergency 
spillway is going to an outlet small- 
er than in a conventional system. 
Because of the difference in design 
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periods, there is a range of floods 
which the detention system will 
completely accommodate, whereas 
the conventional system will not. 
However, there is a range somewhat 
beyond the 100-year figure where 
the resultant conditions could con- 
ceivably be worse with the deten- 
tion basins. In considering this as- 
pect, it is well to realize that a 100- 
year flood is about twice as large 
as a 5-year flood, so that at the point 
an emergency spillway would start 
to function, a conventional system 
would already be overtaxed to twice 
its capacity. So, for floods larger 
than 100-year frequency, there will 
ordinarily be a_ serious flooding 
problem regardless of the type of 
drainage system. 

It was assumed that the emer- 
gency spillway should accommodate 
the flow produced by a 100 percent 
runoff from the maximum 6-hour 
point rainfall as determined from 
curves developed by the U. S. 
Weather Bureau. The embankment 
should have a freeboard of 1 to 2 
feet above the maximum water sur- 
face of the emergency spillway de- 
sign. It would be wise to plan the 
downstream streets and other fea- 
tures so that overland flow can oc- 
cur without undue damage. As pre- 
viously indicated, for such unusual 
flood conditions, there is going to be 
damage with or without detention 
basins. 

The effect of the detention basins 
on the surrounding community 
should be considered in addition to 
the simple dollar economics of 
drainage alone. It is easy to think 
of several undesirable possibilities 
but whether the basins will be lia- 
bilities or assets to the community 
will depend to a very large degree 
on the planning not only of the basin 
itself, but also of the surrounding 
area, and the provisions for main- 
tenance. For larger watersheds it 
would be practical to provide per- 
manent pools of sufficient size and 
depth for recreation purposes and 
for storage of silt. For smaller wa- 
tersheds permanent pools would 
probably be a nuisance, so they 
should be designed as dry basins. 

It would be feasible to landscape 
and use most of the basin area most 
of the time. An approximate relation 
between percentage of basin cov- 
ered and frequency indicates that 
2/3 of the basin is covered only once 
in 10 years and 1/3 of the basin only 
once per year. If the development 
of surrounding areas were planned 
around the detention sites they 
could become a desirable green area 
enhancing the value of the whole 
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community. Such areas would be 
compatible with the principle of 
cluster development which is being 
proposed in many communities. De- 
tention basins would give the open 
spaces which result from cluster de- 
velopment an added purpose without 
affecting the potential mumber of 
building units. 

Silt is another factor to be con- 
sidered in connection with detention. 
In an urban circumstance silt will be 
of greatest concern during the period 
that an area is under active devel- 
opment, After pavements, lawns, 
and storm drainage are in place, silt 
should not be too serious a prob- 
lem. In some cases it may be practi- 
cal to provide storage for silt but in 
most cases for small watersheds it 
will be necessary to remove the silt. 
While removal of silt is not ordi- 
narily an economical way to restore 
water storage capacity, it does ap- 
pear entirely feasible in the urban 
circumstance where both land val- 
ues and benefits are high. 

If such facilities are to be widely 


adopted for urban areas, there is a 
need for the development of uniform 
standards and design criteria for 
such things as: Runoff, spillway de- 
sign, siltation rates, and details. The 
Soil Conservation Service and others 
have developed a large amount of 
pertinent data which is very helpful 
but which is not specifically ap- 
plicable to the urban situation. 

To summarize, the studies made to 
date indicate that with proper plan- 
ning and suitable topographic condi- 
tions the principle of detention can 
be used as an economical and ac- 
ceptable part of the storm drainage 
facilities for storm water from urban 
or suburban areas. A significant part 
of the benefits will accrue to road 
drainage structures and other public 
works, but a larger part will usually 
accrue to the area drainage costs 
which are often assumed by the 
developer or otherwise assessed 
against the benefited property. There 
is a need for the development of 
uniform standards and design cri- 
teria. 





Unique Controls for Variable Speed Pumps 


O PROVIDE FOR variations in 

flow consumption, the double 
suction Morris centrifugal pumps 
installed at the Park Street pumping 
station, Syracuse, New York, boost 
line pressure while simultaneously 
keeping it at a constant value by 
means of a unique speed control en- 
gineered by Westinghouse. The sta- 
tion is part of a county water sup- 
ply system maintained by the Onon- 
daga County Water Authority. 

Key to the automatic action of the 
drive is this: Variable speeds of 


standard wound rotor motors are 
usually controlled by adding re- 
sistance to the armature circuit. 
Since resistors cause power loss, the 
resistors in this drive have been 
replaced with rectifiers. Resulting 
de current feeds into a de motor 
which supplements the shaft torque, 
thus salvaging power that normally 
would be wasted and also providing 
increased efficiency. 

Discharge output of these pumps 
is set for constant flow but their 
suction pressures may vary. 








CHEMICAL 
CONCENTRATE 


NEW 


ENDS REST AREA 
PRIVY ODORS! 


Get Complete Proven 
Success with 


SANI-SEPTIC 


CONCENTRATE 
FORMULA—500—I. R. B. 


Revolutionary new Sani-Septic Con- 
centrate is a complete new approach 
to the problem of rest area odor 
control. The result of extensive re- 
search and development, Sani-Septic 
Concentrate destroys the bacteria 
that are the source of privy odors. 
Unlike other products, Sani-Septic 
is not a perfume or odor “cover-up.” 
It leaves no odor of its own. San- 
Septic is a liquid that is diluted with 
water and poured into the privy 
vault. It destroys present odors and 
future odors. It is economical to use 
and is unconditionally guaranteed to 
provide the sanitation required. Test 
installations in the State of Ohio 
rest areas and roadside parks have 
proven the unique effectiveness of 
Sani-Septic Sanitation. 


Why Sani-Septic Destroys Odor 


Sani-Septic Concentrate completely 
ends odor where others fail because 
it controls the growth of the micro- 
organisms that produce sulphides 
with their strong unpleasant odors. 
In addition it prevents the growth 
of fungi that speeds decomposition 
of waste materials and resulting of- 
fensive odors. 


Send for complete information. 


WERLEY CHEMICAL 
& SUPPLY CO. 


1505 Broadway 
Cleveland 15, Ohio 


| 
| 
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Municipal Power 


Electric System Construction Budgets 


BRUCE J. ENNIS 
Associate, 
Burns & McDonnell Engineering Co. 
Kansas City, Missouri 


LECTRIC utility system manage- 

ment is faced, each year, with 
the need to predetermine the nature, 
the extent, the desirability, and the 
cost of system improvements which 
must be planned, designed, con- 
structed and financed if adequate 
and reliable service is to be main- 
tained commensurate with antici- 
pated load growth during the en- 
suing year. Closely allied with the 
required construction program re- 
lating to power plant additions, sub- 
station extensions, and improve- 
ments in the transmission of dis- 
tribution facilities are improvements 
which provide economy in system 
operation and management of the 
business. 

In this regard, the construction 
budget might include the purchase 
of an automatic billing machine, the 
construction of a demonstration 
kitchen or the establishment of an 
outlying pole yard and warehouse 
(desirable for more efficient con- 
duct of the business), as well as the 
addition of a generating unit, the 
construction of a new substation or 
the extension of pole line feeders 
and underground network circuits 
to serve new and growing loads. 

Due to the complexity and diver- 
sity of items in the annual budget, 
it is desirable to give as much time 
and advance planning as possible to 
the coming year’s construction pro- 
gram. If the members of the utility’s 
engineering staff anticipate system 
requirements several months in ad- 
vance and solicit budget requests 
from the generation, transmission, 
distribution, and commercial depart- 
ments throughout a given year, it is 
possible to coordinate the overall 
construction program for the next 
year and to estimate the costs with 
reasonable accuracy. This might not 
be the case if individual budget 
items were assembled in a last 
minute rush. 

One procedure which has proven 
satisfactory in practice leads to 
soundly planned annual budgets 


well in advance of the construction 
requirements for the following year. 
In this procedure, the engineering 
division sends out requests in July 
to each department of the utility, 
asking for estimates of their depart- 
ment’s items to be included in the 
construction budget. These esti 
mates are accompanied by a discus 
sion of the purpose and necessity 
for each expenditure, and the costs 
are broken down by months to 
establish cash flow requirements. 

The engineering staff's requests 
include a timing schedule for each 
step in the preparation of the con- 
struction budget, somewhat as fol- 
lows: 

October 15th: Final date for sub- 
mitting items to be included in the 
budget. 

October 31st: Meeting with man- 
agement to discuss items proposed 
in the budget. 

November 10th: Meeting with 
construction and additions commit- 
tee to discuss the budget. 

November 30th: Completed budget 
ready for distribution. 

December 15th: Meeting of Power 
committee of Board of Directors to 
act on approval of construction 
budget. 

In a timing schedule such as the 
above, a full two-month’s time is al- 
lowed for selecting the numerous 
items that made up the final budget 
on which necessary design, financ- 
ing and construction work is to pro- 
ceed during the ensuing year. 

Individual utilities have construc- 
tion problems and methods peculiar 
to themselves: however, a construc- 
tion budget may, in general, be di- 
vided into seven major categories 
similiar to the following: 

Group A-Engineering and Over- 
head: Items in this group provide 
for engineering and overhead ex- 
penses to be charged against con- 
struction during the year. Rather 
than using a flat percentage, such as, 
say, 15 percent of construction cost 
for these expenses, the cost of 
engineering and overhead expense is 
estimated for individual construc- 
tion budget items and summarized 
in this group. By so doing it is pos- 
sible to provide a more realistic esti- 
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Illustrated is one of the six 
12-cylinder Fairbanks Morse 
Instant Power Units (Generating 
Model 38 TD8 \4) just installed 
at Thule, Greenland, key American 
defense base, to power the giant 
radar screens that warn of 
approaching missiles or aircraft. 

















This is the world’s fastest-starting diesel generator—and the most economical 


Advanced opposed-piston design—an exclusive Fairbanks 
Morse development—makes this Instant Power Unit the 
world’s fastest, most economical standby! 

Within 30 seconds, it hums to peak power! Full, vibration- 
less power! Automatically! Sturdy, self-contained, a complete 
generating package that delivers more kilowatts at less cost 
in less time than any other unit. 

A model to meet every need. Automatic or manually con- 
trolled. Accessories to your specifications. For utilities and 
other vital services. Produces up to 2500 KW at 900 rpm. Can 
be linked in multiple units to supply any volume of power for 


peaking, standby duty, dead load pick up. . 
No faster, better protection at any price than a Fairbanks Fairbanks Morse 
Morse Instant Power Unit. 


For full details or custom specifications, write today to: 
Mr. S. K. Howard, Director of Marketing, Diesel Products, 
Beloit Division, Fairbanks Morse & Co., Beloit, Wisconsin. a MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 
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VERTICAL FILE... 
.- GLIDER STYLE 


Steel For A Perfect Purpose 


Here's an all-steel, non-springing print 
file, saving time, motions, 
space and overhead. Users 

win longer print “‘life’’. 








Thumbnuts in plan hold- 
& ers provide direct clamp- 
ing. No secondary spring 
mechanisms. Tighten af 
es ter plans are inserted. 


Self-contained T-tops fit channels, are 
retained from end-to-end. Plan holders 
“glide” easily in or out. 

As needs enlarge, add channels and 
plan holders. Same-size, attachable ex- 
tensions are available. For faster refer- 
ence, extra speed and system, here is 
the lowest priced vertical plans file. 


® Literature and prices available on request 


MOMAR . 


4176 Montrose Ave Chicago 41, Illinots 








EITHER BY THE 
GLASSFUL, OR THE 
BILLIONS OF GALLONS... 
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4 . . . pure water is the lifeline 
| of Municipalities and Industry. 


For over 60 years, Roberts Filter 

Manufacturing Company has been | 
complementing the engineer- 
ing profession in supply- 


ILTER 


Manufacturing 
Company 


mate. Some expenses, such as the 
preparation of specifications for a 
substation transformer, may be less 
than a flat blanket percentage. 
Others will be more than an average 
percentage such as the preparation 
of plans and specifications for a com- 
plicated turbine foundation or un- 
derground duct bank system. 

Group B— Uncompleted Work: 
This group includes items covered 
in the previous year’s budget which 
were not completed in that year, but 
are still in the process of construc- 
tion. 

Group C—Revenue Construction: 
Items in this group include local 
construction necessary to serve new 
residential, commercial, and indus- 
trial consumers, and the increased 
requirements that develop during 
the year for existing consumers. 
Such items include rural line exten- 
sions, overhead, underground, and 
street lighting construction, watt- 
hour meters, and distribution trans- 
formers. 

Group D—General Distribution 
System Improvements: This group 
covers expenditures required to 
provide additional distribution sys- 
tem capacity between the power 
sources and the local construction 
provided in Group C, including new 
substations, increased capacity in 
existing substations, new trunk main 
distribution feeder pole lines, static 
capacitors, voltage regulators, and 
related improvements. 

Group E — Miscellaneous Con- 
struction and Replacements: Items 
in this group include miscellaneous 
capital expenditures required in 
connection with revenue construc- 
tion, general distribution system 
improvements, and generating sta- 
tion additions, as well as the re- 
placement of facilities which have to 
be replaced due to new construc- 
tion. This group also includes build- 
ing improvements, transportation 
and office equipment, the cost of 
facilities provided to improve serv- 
ice, and contingencies which cannot 
be foreseen at the time the construc- 
tion budget is prepared. 

Group F—Future Construction: 
This group covers authorization for 
making purchases of equipment to 
be delivered and paid for during the 
period beyond the budget year, but 
for which authorization is neces- 
sary at the time the budget is pre- 
pared. Items in this group include 
long-delivery equipment and con- 
struction work requiring consider- 
able time for engineering, purchase 
of sites, preparation of foundations, 
etc. 

Group G—Additional Generating 
Capacity: This group covers capital 


expenditures for major extensions 
and additions to generating stations 
as required to provide capacity for 
system load growth. 

For each of the construction 
budget items, the total estimated 
construction costs are tabulated by 
individual budget items numbers in 
columns designated: “prior to year”, 
“during year”, “after year”, and 
“total for project”. The summation 
of the amounts tabulated in the 
“during year” column represents the 
funds to be expended within the 
construction budget year, and the 
“total for project” column deter- 
mines the amount of financing which 
will be required to complete the 
work contained in the construction 
budget. 

eee 


Yale Traffic 
Fellowships Available 


The Bureau of Highway Traffic at 
Yale University has announced the 
availability of fellowships for the 
1961-62 academic year to be award- 
ed to qualified graduate engineers 
who are citizens of the United States 
and would like to enter the profes- 
sion of traffic engineering as a ca- 
reer. The fellowships cover a full 
academic year of graduate study, 
starting in September, 1961 and 
terminating the following June. 

The Bureau also offers tuition 
scholarships to qualified municipal 
and state highway engineers who 
will receive financial aid from their 
employers while undertaking the 
graduate work. This arrangement is 
considered by many employers to be 
a form of in-service training. 

Applications for admission and 
further information may be obtained 
by writing to Mr. Fred W. Hurd, 
Director, Bureau of Highway Traf- 
fic, Yale University, Strathcona Hall, 
New Haven, Connecticut. The clos- 
ing date for filing applications is 
March 1, 1961. 


Highway Lighting at 
Unusual Levels 


Continuous lighting to an average 
of three footcandles maintained is 
provided on the entire route of a 
new four-lane divided highway be- 
tween Rotterdam and The Hague 
in the Netherlands. This is at least 
three times that of the highest level 
of lighting used in the United States. 

The new Dutch highway has no 
speed limit. Lighting is from four 
sodium lamps mounted on 40-foot 
poles located in the center dividing 
strip. This delivers some 85,000 lu- 
mens per pole, compared with USS. 
practice of 20,000 lumens per pole. 
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STERILE ASH 


The material which is being 
Fi LMS pumped here to fill city 
property is the inert ash 
produced by the incineration 
in Brief of sohds removed in 
» the plant _— 
Listed below are motion picture films 
of current interest to engineers, ad- 
ministrotors and supervisors in the pub- 
lic works field. The companies provid- 
ing these films have indicated that the 
films are available for appropriate use 
by PUBLIC WORKS readers, Requests 
for films should be made direct to the 
company listed with the film. 


“Heavy - Duty Highways With 
Hot-Mix Asphalt.” Shows how ma- 
terials are obtained, assembled and 
complete plant operation for asphalt 
highway construction. (24 min., 
color, sound, 16 mm.) The Asphalt 
Institute, College Park, Md. 

“The Smiths Make the Right Con- 
nection”. How connections to main 
sewer line can be made using Tran- 
site sewer pipe. (16 min., color, 
sound, 16 mm.) Motion Picture De- 
partment, Johns-Manville Corpora- 
tion, 22 East 40th St., New York 16, 
N. Y. 


“Space, Time, and Steel.” The 
production and erection of various 
types of buildings produced by 
Armco for the industrial and farm 
markets. (25 min., color, sound.) 
Armco Steel Corporation, attn. E. E. 
Wilkinson, Production Section, Ad- 
vertising Dept., 703 Curtis Street, 
Middletown, Ohio. 

“1/3 Mile Per Hour.” The story of 
how a road can be built in six hours 
construction time using a P & H 
Soil-Cement Stabilizer. (14 min., i 
color, sound, 16 mm.) Harnischfeger | ie 
Corporation, 4400 West National | “JF 
Ave., Milwaukee 46, Wisconsin. 4 

“Airways to Fair Taxes.” De- : 
scribes how detailed aerial tax maps | J 
are used by assessors, traffic engi- a 
neers, public works officials and c 
county engineers. Step by step pro- %, 
duction of the maps is covered. (20 


(Please turn to page 154) 
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PHOTOGRAMMETRIC ENGINEERING * 
ING. TOPOGRAPHIC & PLANIMETRIC MAPS * 
AERIAL MOSAICS © PRECISE FIELD SURVEYS 
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. 6135 Kansas Ave., N.E. © TA 9-1167 © Washington 11, D. C. 








AMERICAN AIR SURVEYS, INC. 


Aerial Topo Maps 
Aerial Photos & Mosaics 
Plan & Profile 
Tax Maps 


907 PENN AVE., PITTSBURGH 22, PENNA, 
BRANCHES: MANHASSET, N.Y. ¢ ATLANTA, GA. 
A Nationwide Service 











Brockway, Weber & Brockway 
Engineers, Incorporated 
Roy E. Weber 
Staff 

Ben E. Whittington Robert E. Owen 
Thomas A. Clark Thomas R. Demery Charles A. Anderson 
Civil, Structural, Sanitary, Municipal, Electrical, Land Planning 
Fort Pierce, Florida 


George S. Brockway George R. Brockway 


H. L. Fitzgerald 
Ernest L. Greene 


West Palm Beach, Florida 
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GIBBS & HILL, Inc. 


Consulting Engineers 
Industrial Wastes Electric Transmission & Distribution Systems Airports 
Rapid Transit 


Convention & Nuclear Power Generatior 
Highways & Bridges 


Water & Sewage Works 
Power & Surveys & Contracts 


PENNSYLVANIA STATION NEW YORK 1, N.Y 


Hydraulic Developments 


MICHAEL BAKER, JR., INC. 


THE Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems 
Water Works Design and Operation 
City Planning—Municipal Engineering 
All types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices: 


Jackson, Miss Harrisburg, Pa 





JOHN McNAIR M. T. DECKER 
WAYNESBORO, VA. CHARLOTTESVILLE, VA. 
AND ASSOCIATES 


CONSULTING CIVIL ENGINEERS 
REPORTS, DESIGN, CONSTRUCTION SUPERVISION 
HIGHWAYS, AIRPORTS, UTILITIES 
COMMUNITY FACILITIES 





STUDIES, 





ROBERT AND COMPANY ASSOCIATES 
Municipal Engineering Division 


ATLANTA 
WATER SUPPLY, SEWAGE DISPOSAL, INCINERATORS, POWER PLANTS 








ALBRIGHT & FRIEL INC. 


Consulting Engineers 
; Photogrammetric Services Water, Sewage, Industrial Wastes and 
SS Incineration Problems 
City Planning Highways, Bridges and Airports 
AERIAL PHOTOGRAPHY, Dams, Flood Control, Industrial Buildings 
TOPOGRAPHIC MAPS, Investigations, Reports. Appraisals and Rates 
ATLAS SHEETS AND MOSIACS THREE PENN CENTER PLAZA 
IlVanhoe 4-9441 Lansing, Michigan PHILADELPHIA 2, PENNSYLVANIA 


Abram$’Aeri | Survey 





AERO SERVICE CORPORATION ALVORD, BURDICK & 
Aerial topographic maps — photo-maps or en- 
gineering projects anywhere in the world HOWSON 
highways, railroads, cities, power and pipe lines 
mining development Soil studies and electronic Water Works, Water Purification 
Plood Relief, Sewage, Sewage Dis- 


surveys of large areas; resources inventories 
posal, Drainage, Appraisals, Power 
Generation 


210 E. Courtland Philadelphia 20 
_— 20 No. Wacker Dr. Chicago 6, Ill 


Engineers 





BANISTER ENGINEERING CO. 
Consulting Engineers 


“Staffed to completely fill municipal 
requirements for professional service 


310 No. Snelling Ave Tel. Midway 6-2612 
St. Paul 4, Minnesota 





BARNARD AND BURK 
Consulting Engineers 


Municipal and Industrial Engineering Surveys 
Reports, Waterworks, Sewerage and Sewage Dis- 
posal, Revenue Projects, Natural Gas, Light and 
Power, Streets and Highways, Harbor and Port 
Developments 
1023 Nicholson Drive 
Baton Rouge, Lovisiana 


E. D. BARSTOW & ASSOCIATES 


Engineers 





Water Supply, Treatment, Distribution 
Sewage Collection. Treatment, Disposa 
Trade Waste Treatment 


163 N. Union St Akron 4, Ohio 





FOR RATES FOR THIS SPACE 
write 


PUBLIC WORKS MAGAZINE 





200 So. Broad St. Ridgewood, N.J. 





PUBLIC WORKS for January, 1961 








HOWARD K. BELL 


Consulting Engineers, Inc. 


Swimming Pools 
Garbage Disposal 
Drainage 


Water Works 
Industrial Wastes 
Sewerage 
Valuations _ Rates Reports 
Operation Supervision 





553 S. Limestone St. Lexington, Ky. 
BENHAM 

ENGINEERING COMPANY 

Consulting Engineers 


7 215 NE 23rd Oklahoma City 


A Established 1909 


Floyd G. Browne and Associates 


Consulting Engineers 


F. G. Browne S. W. Kuhner 
W. G. Smiley G. M. Hinkamp 
Cc. R. Martin 
Water Supply and Purification 
Industrial Waste Treatment 
posal Electric Systems — Surveys — Reports 
Valuation and Rates 


Marion, Ohio 


CAMP, DRESSER & McKEE 


Cc. dei 4 
a g 





Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and Reports 
ign and Supervision 

Research and Development 
Plood Control 


18 Tremont Street Boston 8, Mass 
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Capitol Enginering Corporation 


Consulting Civil Engineers 


Dilisburg, Pennsylvania, U.S.A 








Bonham, Kuck, Grant and Brundage 


H. E. BONHAM NYE GRANT 
CARL E. KUCK J. M. BRUNDAGE 
Consulting Engineers 


Sewage and Industrial Waste Treatment 
Water Supply and Purification 


4954-58 N. High St. Columbus 14, Ohio 





BLACK & VEATCH 


Consulting Engineers 


Water—Sewoge—Gas—Electricity—Industry 
Reports, Desien, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow tLoke Pkwy., Kansas City 14, Mo. 


BROWN ENGINEERING CO. 


Consulting Engineers 
Waterworks, Sewage Dis l, Airports 
Street Improvements, Power Plants 
Electric Distribution, Rates 


508 TENTH STREET DES MOINES 9, IOWA 


JOHN A. CAROLLO 


Consulting Engineers 


Water Supply and Purification, Sewage 
Sewage Treatment, Power Generation and 
Distribution, Gas Systems, Valuations 


3308 N. Third St., Phoenix, Arizone 
2168 Shattuck Ave., Berkeley 4, Calif. 








CLINTON BOGERT ENGINEERS 
Consultants 
Ivan L. Bogert 


Robert A. Lincoln 
William Martin 


Clinton L. Bogert 
Donald M. Ditmars 
Charlies A. Manganaro 


Water & Sewage Works Incinerators 
Drainage Flood Control 


Highways and Bridges Airfiel 
145 East 32nd Street, New York 16, N.Y. 


BUCK, SEIFERT AND JOST 


Consulting Engineers 


Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Rates, Design, Consultation, Operation 
Management. Chemical and 
Biological Laboratories 


112 East 19th Sr. New York City 


HOMER L. CHASTAIN & ASSOCIATES 
Consulting Engineers 


Civil, Structural, Mechanical. Industrial Design 
& Supervision, Construction, Engineering. Turn- 
pikes, Bridges. Water Supply. Sewerage, Flood 
Control & Drainage, Materia] Controls. Municipal 

Engineering, Topographic Surveys 
Decatur, Iilinois 


1552 West Main Street 





BURGESS & NIPLE 


Consulting Engineers 
Established 1908 
Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports. appraisals. rates 
Airports, Municipal Engineering, Supervision 


2015 West Fifth Ave. Columbus 12, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 

Valuations—-Rates—Management 

Laboratory—City Planning 


601 Svisman Street, Pittsburgh 12, Penna. 
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RALPH H. BURKE, INC. 


Consulting Engineers 


Trafic Studies Underground Garages 
Parking structures Grade Separations 
Buprcsswege. Airports and Terminal Buildings 
Shore Protection Municipal Engineering 
Parks Field Houses Swimming Pools 


20 North Wacker Drive, Chicago 6, Ill. 


CHICAGO AERIAL SURVEY 


PHOTOGRAMMETRIC ENGINEERS 
Aerial photography since 1923. Compete 
photogrammetric services for city. county 
hichway and consuting engineers 
Developers of Sonne Strip Photography 
e Base maps and atlas sheets « Precise topo- 
graphic maps for sewerage studies. construction 
planning and site location « Scaled mosaics and 
pictorial presentations e Highway studies. Street 
and road maps. Sonne vohotoeraphy 
10265 FRANKLIN AVE., FRANKLIN PARK, ILL. 
A Division of Chicago Aerial Industries, Inc 





BOWE, ALBERTSON & ASSOCIATES 


Engineers 
Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
Laboratory Service 


1000 Farmington Ave. 
West Hartford 7, Conn. 


75 West St. 
New York 6, N.Y. 


BURNS & McDONNELL 
Engineers - Architects - Consultants 


4600 E. 63rd ST., TRAFFICWAY 
KANSAS CITY 41, MISSOURI 
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Civil E 


BURT 
end D 
Specializing In 


ROADS AND BRIDGES 
1701 P.O. BOX 381 
McCOMB, MISSISSIPPI 





PHONE 


CLARK, DAILY AND DIETZ 


Consulting Engineers 
Sewerage, Waterworks, Street Lighting. High- 
ways, Swimming Poo Surveying and Mapping 
Land Development Studies, Bridges, Buildings, 
Poundations 
211 North Race St 188 Jefferson St 
Urbana, Ilinois Memphis, T 








BOYLE ENGINEERING 
Architectural & Engineering Consultants 


Water—-Development, Treatment, Storage, Dis- 
tribution, Sewage Collection, Sewage Treat- 
ment, Refuse 

Waste Disposal—Industrial, Commercial, Residen- 

Municipal, Highways, Streets, Bridges, 
‘ arbors. Flood Control, Special Dis- 
tricts. Civic, Industrial. Commercial Buildings, 

Structures, Site Planning 

Bokersfield Senta Ana 


San Diego 
California 
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CARL BUSSOW 
Consulting Chemist and 
Paving Engineer 


Specialist on 
Asphalt Petroleum and 
Tar Products 


801 Second Ave. New York 17, N.Y. 





CLARK & GROFF ENGINEERS 
Consulting Engineers 


Civil, Sanitary & Municipal Engineering 
Investigations Reports. Plans 
Supervision of Construction 

Laboratory 


3240 Triangle Dr. Salem, Oregon 











CHAS W. COLE & SON 


Engineers—Architects 


2112 W. Jefferson St. 
Joliet, Mlinois 


3600 E. Jefferson Bivd. 
Sovth Bend, Indiana 


FAY, SPOFFORD & 
THORNDIKE, INC. 


Engineers 
Airvorts—Bridges—Express Highways 
Industrial Bldgs.—Incinerators—Port Developments 
Water Supply—Drainage and Sewerage Systems 


11 Beacon Street, Boston, Moss. 





CONSOER, TOWNSEND & ASSOC. 
—CONSULTING ENGINEERS— 


Sewerage treatment, sewers, storm drainage, flood 
control—water supply and treatment—Highway and 
bridges—Airports—Urban renewal—Electric and gas 
transmission lines—Rates studies, surveys and valu- 
Industrial and institutional buildings. 


360 EAST GRAND AVENUE 
CHICAGO 11, ILLINOIS 


ation 





CRAWFORD, MURPHY & TILLY 
Consulting Engineers 


Water Works—Impounding Reservoirs 
Highways—Municipal Streets—Expressways 
Traffic Problems-—Airports—Swimming Pools 

Sewers—Sewage Treatment—Wastes Treatment 
Storm Drainage— Flood Control—Surveys & Reports 


755 So. Grand Ave., W Lakeside 8-5619 
Springfield, Ill 


FINKBEINER, PETTIS & STROUT 


Consulting Engineers 
Water Supply, Water Treatment 
Sewerage, Sewage Treatment. 
Bridges. Highways & Expressways 


2130 Madison Avenve Toledo 2, Ohio 





WALTER H. FLOOD & CO. 


Chemical Engineers 


Inspection and Testing of Materials and Structures 
Streets—Roads—<Airports 
Building and General Engineering Construction 
Resident Inspection—Chemical & Physical Tests 
Soil Boring & Investigation—Concrete Core Cutting 
Specifications—Reports—Research 


6102 S$. Blackstone Ave. Chicago 37, Il! 





ALFRED CREW 


Consulting Engineers 


Treatment and Distribution 
and Sewage Disposal 


Water Supply 
Sewerage 
Drainage and Industrial Wastes 


45 N. Broad St. Ridgewood, N.J. 


FRIDY, GAUKER, 
TRUSCOTT & FRIDY, INC. 


Engineers 
Hospitals, Schools, Industrial Buildings 
Public Buildings, Airports, Roads, Water 
Sewage, Petroleum Facilities, Waste Dis- 
posal, Power & Lighting, Reports. Plans 
Supervision, Appraisals. 


1321 Arch Street Philadelphia 7, Penna 


(Continued from page 151) 
min., color, sound, 16 mm.) Cada- 
stral Surveys Department, Aero 
Service Corporation, 210 East Court- 
land Street, Philadelphia 20, Pa. 


“Taming a New Frontier.” The 
beginning stages of the Nation’s 
second largest dam which will con- 
trol the mighty Colorado River pro- 
viding water for the arid region of 
Northern Arizona and Southern 
Utah. (25 min., color.) International 
Harvester Company in care of local 
branch of Modern Talking Pictures 
Service, 21 West 60th Street, New 
York 23, N. Y. 





2 
24 
<_ 


LETTE 


— 
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DE LEUW, CATHER & COMPANY 


Consulting Engineers 


Public Transit Subways 

Traffic & Parking Railroad Facilities 
Expressways Industrial Plants 
Grade Separations Municipal Works 
Urban Renowal Port Development 


150 North Wacker Drive, Chicago 6 
San Francisco New York Toronto Boston 





H. G. DILL COMPANY 
Consulting Engineers 

G. W. Hockaden 

J. A. Rousculp 

P. Priede 


Municipal, Highway, 
Topo- 


H. G. Dill 

B. W. Lipes 

H. J. Roberts 

Civil, Sanitary, Structural 

Subdivision, Planning. Property Surveys. 

graphic Surveys. Reports. Appraisals 

26072 No. High St. Columbus 2, Ohio 
AM 2-9744 


CONSULTING ENGINEERS 


Investigations e Reports 
Civil, Sanitary & Municipal Engineering 
Planning e« Designs e Supervision 
428 Bivd. of Allies 166 E. Union St 
Pittsburgh 19, Po Somerset, Poa 
EXpress 1-0818 SOmerset 6366 


M. E. FRYE & ASSOCIATES, INC. 





GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


Power Plant Fngineering 
Water Supply and Purification 
Sewage and Industrial aste Treatment 
Chemical laboratory Service 


New York READING, PA. Washington 





GOODKIND & O'DEA 


Consulting Engineers 


Foundations, Structures, Highways, 
Sewerage, Water Supply, Drainage 


610 Bloomfield Ave., Bloomfield, N.J 
New York, N.Y. Hamden, Conn. Chicago, Ill. 





NORMAN O. ELDRED 


Consulting Engineer 


Water Supply and Distribution Systems, Munic- 
ipal and Industrial Water Conditioning Equip- 
ment, Steam Power Plants, Diesel-Electric Power 
Plants, Electric Systems, Street Lighting, Pave- 
ments, Airports. Drainage, Sewage Treatment, 
Trade Wastes Disposal. Municipal Incinerators. 
Industrial Plant Desiens, Propane & Butane 
Storage & Vaporizer Plants 

P.O. Box 3396 Merchandise Mart Postal Sta. 

Chicago 54, Illinois 


GREELEY & HANSEN 


Engineers 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Flood Control, Drainage, Refuse Disposal 


14 East Jackson Bivd., Chicago 4, Illinois 








ROY B. EVERSON 


Water Treatment Service Since 1900 for Swim- 
ming Pool Circulating Systems. Purification 6ys- 
tems as applied to Sewage Treatment and Water 
Works. A New System for Automatic Control 


237 W. Huron Street, Chicago 10, Ill. 


HOWARD R. GREEN CO. 


Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNICIPA!. DEVELOPMENTS 
Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Valuations 
208-10 Bever Bidg., Cedar Rapids, lowe 
Established 1913 








ERROR IN “DESIGN OF 
SMALL WATER SYSTEMS” 

I recently had occasion to review 
the May, 1960, article “The Design 
of Small Water Systems.” There is 
an error in the equation for com- 
putation of total annual cost, page 
120 or page 14 in the subsequent re- 
print, which apparently crept in 
during the printing operation. The 
formula should read: 


Nascent <* .(C — salvage) 
S.i G+0+l 7p 


Ri 
(1 + i)* —1 


an obvious 


should be 


Although the error is 
one, I thought that it 
called to your attention. 

The response to the article has 
been very gratifying and I hope that 


you have found it successful. 


J. A. Salvato, Jr. 
P. E., Director 
Div. of Environmental Hygiene 


TOO MANY SIGNS 
CAN CONFUSE 


Your article in the Oct., 1960, 


issue (Page 118) “Making a Traffic 


Sign Inventory” does not state that 
reflectorizing can be a problem. Also 
that too many signs in different 


colors, shapes and heights can be 
confusing and unesthetic and de- 


tracting to a community. 
The problem of uniformity cer- 
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WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground-Water Hydrologists 


Underground Water Supplies 
Investigations, Reports, Advice 
307 W. 12th St., Austin 1, 
Phone: GR 7-7165 


Texas 


Jenkins, Merchant & Nankivil 
Consulting Engineers 


Municipal Improvements 
Highways & Airports 
Power velopment 
Traffic Surveys Industrial Plants 
Flood Control Recreationa! Facilities 
Investigations and Reports 


801-805 East Miller St., Springfield, III. 


Gas Systems 
Water Systems 
Sewerage Systems 





GWIN ENGINEERS, INC. 


Consulting Engineers 


Water Supply 
Sewage Disposal 
Mapping 
Supervision of Construction, 
Surveys 


Highways 

Municipal 

Planning 
Reports, Design 


1200 12th Ave Altoona, Pa. 


JOHNSON DEPP & 
QUISENBERY Inc. 


Consulting Engineers 

Water Supply 
Sewage Disposal 
Surveys 


Owensboro, Ky. 


Highways 
Airports 
Planning 


2625 Frederica St. 








HARDESTY & HANOVER 


Consulting Engineers 

Long Span and Movable Bridges Hanover 

Skew Bascule, Grade Eliminations, Foundations, 

Expressways and Thruways Other Structures, 
Supervision. Appraisals, and Reports 


101 Pork Avenue, New York 17, N.Y. 


JOHNSON SOILS 
ENGINEERING LABORATORY 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenve 
Bogota, New Jersey 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, Sewage 
and Sewerage Disposal, Industrial Waste, 
Valuations, Laboratory, City Planning 


1312 Park Building, Pittsburgh 22, Pa 





aer-eeee & KREHBIEL’- cupneers 


CUhiihd Lh) 
REPORTS 
SEWERAGE 
SUBDIVISIONS 


DRAINAGE 
HIGHWAYS 
ICE RINKS 
PLANNING SURVEYS 
POOLS WATER 


1868 NIAGARA FALLS BOULEVARD + TONAWANDA, WN. Y 


LADD ENGINEERING CO. 
Consulting Engineers 


Water 
Disposal 





Paving, 
Plants 


Sewers 
Filter Plants 
Electric Systems 
Southeastern States 
FORT PAYNE 


Home Office ALA 





HAVENS AND EMERSON 


A. A. Burger H. H. Moseley 
J. W. Avery F. S. Palocsay 

G. H. Abplanalp 

S. H. Sutton 
Frank C. Tolles, Consultant 
Consulting Engineers 
Sewerage. Garbage, Industrial Wastes, 

Valuations—Laboratories 

leader Bidg Weswety Bidg 
Cleveland 14, O New York 7, N.Y 


Water. 





HAZEN AND SAWYER 
Engineers 


Alfred W. Sowyer 
E. Hudson, Ir 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


360 Lexington Ave., New York 17, N.Y. 


Richard Hazen 





HENNINGSON, DURHAM & 


RICHARDSON, INC. 


Consulting Engineers 


ee ~ Engineers since 1917 for 
re than 700 cities and towns 
Water wr rks, Light and Power. Sewerage, 
Paving. Airports. Reports 
Appraisals, Drainage 


2962 Harney St Omohe 2, Nebr 


JONES HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 


Water Works 
Sewerage and Treatment 
Waste Disposal 


2000 West Central Avenue Toledo 6, Ohio 


LORENZI, DODDS and GUNNILL 


Berger Building 
Pittsburgh 19, Pennsylvania 
Consulting Engineers 
Serving 
Ohio and West 


Pennsylvania, Virginia 





EDWARD C. JORDAN CO., INC. 
Civil & Sanitary Engineers 


Sewerage « Sewage Disposal e Industrial Wastes 
Drainage e Water Supply e Streets « Highways 
Municipal Engineering 
Investigations—Reports—Designs—Supervision 
3792 Congress St., Portland, Maine 
Tel. SP 4-0315 





KENNEDY ENGINEERS 
Complete Public Works Engineering 

e Water Supply 

e Sewage and Waste Treatment 

. 


Sewage Reclamation 
e Utilities Planning 
CHEMICAL and BIOLOGICAL LABORATORY 
SAN FRANCISCO 
Tacoma 


los Angeles Salt Lake City 


LOZIER CONSULTANTS, INC. 


Engineers 


Water 
Refuse 


Sewerage, Sewage Disposal, 

Supply, Water Purification, 

Disposal 
Rochester 4, N.Y 


10 Gibbs Street 





McCREARY + KORETSKY + ENGINEERS 


PLANNING-DESIGN-REPORTS 


1140 Howard Street 
San Francisco, Calif. 


MUNICIPAL FACILITIES 
5675 Freeport Bivd. 


Sacramento, Calif. 





HILL & HILL 
Engineers 


Sewage and Waste Disposal 

Water Supply and Filtration 

Dams, Reservoirs, Tunnels 
Airport and Topographic Surveys 


Home Office: 8 Gibson St., North East, Pa 


KEIS & HOLROYD 
Consulting Engineers 


(Formerly Solomon & Kelis) 
Since 1906 
Water Supvly. Sewage Disposal, Garbage & 
Refuse Incineration, Industrial Buildings 
Troy, N.Y. 





HAROLD HOSKINS 
& ASSOCIATES 


Consulting Engineers 
Sewers and Sewage Treatment 
Paving Water Supply Drainage 
Bridges Airports Reports 
Aerial Photogrammetry 
Power Plants Surveys 
1630 Que St., Lincoln 8, Nebr. 
1018 Eight Avenve, Greeley, Colorado 


FENTON G. KEYES ASSOCIATES 


Consulting 
ARCHITECT-ENGINEERS 


Providence 3, R.!. Walthom 54, Mass. 
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MADDOX AND HOPKINS 


Engineers and Surveyors 


Highways, Utilities. Structures 
Topographic Maps Photogrammetry 
Plane and Geodetic Surveys 


8506 Dixon Ave Silver Spring, Md 








MARK HURD AERIAL 
SURVEYS, INC. 


And Planimetric Maps 
Aerial Photography 


345 Pennsylvania Avenue South 
MM Pp 4; 26, ai + 


Topographic 
Tax Maps 
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KOEBIG & KOEBIG, INC. 


ENGINEERING — ARCHITECTURE 
MUNICIPAL PLANNING 


Reports Investigations Designs 
Consultants to Cities Since 1910 


3242 W. 8th Street, Los Angeles 5, California 
715 Bonk of America Building, 
25 Broadway, San Diego, California 





GEORGE 8B. MEBUS, INC. 
Consulting Engineers 
Sewerage Industrial Wastes 
Water Supply — City Planning 
Investigations and Reports 

Design and Supervision of Construction 

Valuations 
Broad Street Trust Co., Bidg 
Glenside, Pa. 
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MERRITT & WELKER 


Engineers 


Water, Sewage, Streets, Roads, Natural Gas, 
Valuations, Municipal Planning 


208 Roswell Street Marietta, Georgia 


THE PITOMETER ASSOCIATES, INC. 


Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


50 Church St., New York City 








METCALF & EDDY 


Engineers 


Waterworks, Sewage Works, 
Drainage, Irrigation Flood Control, Refuse, 
Industrial Wastes, Airports, Highways, Military 
Projects, Industrial and Commercial Facilities 


Soils, Foundations 


Statler Building, Boston 16, Massachusetts 


PRAEGER-KAVANAGH 


Engineers 


126 E. 38th St New York 16, N.Y 





MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Consulting Engineers 


Foundations for Buildings. Bridges and Dams 
Tunnels, Bulkheads. Marine Structures; 
Soil Studies and and Tests, Reports, 
Design and Supervision 
415 Madison Ave. New York 17, N.Y. 


Eldorads 5-48°5 


RADER AND ASSOCIATES 


Engineers—Architects 


Water Works, Sewers. Sewage Disposal and 
other Public Works Projects, Hotels, Office 
Industrial and Commercial Buildings 
Plans, Specifications, Supervision. Reports 
Investigations, Consultations 
Aeria) Photography, Photogrammetry 


The First National Bank Bidg., Miami 32, Florida 
Phone FRanklin 1-355! 








GEORGE V. R. MULLIGAN, P.E. 


ec. | 





Operation Analysis 
Manpower Utilization 
Management Controls 


601-19th Street, N.W Washington, D.C. 


ROY EDWIN RAMSEIER 
AND ASSOCIATES 


Sanitary and Hydraulic Engineers 
Water Supply. Treatment. Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Solano Avenue, Berkeley 7, California 








NUSSBAUMER-CLARKE and VELZY 


Consulting Engineers 
Sewage Treatment—Water Supply 
Incineration—Drainage—Highway Planninz 
Appraisals and Rate Studies 
327 Franklin St., Buffalo 2, N.Y. 
500—Sth Ave., New York 36, N.Y. 


DALE H. REA 
Consulting Engineers 


Water Supply and Treatment, Sewage Col- 
lection and Treatment, Irrigation, Reservoirs 
and Dams, Airports, Buildings and Bridges 
Appraisals — Reports Specifications 
Supervision of Construction 


2200 West Chenango Littleton, Clorado 
PY. 4 





O'BRIEN & GERE 
Consulting Engineers 


Water Supply, Treatment, and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage 
Rates Studies—Development Planning—Surveys 


400 East Genesee Street Syracuse 2, N.Y. 
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PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 


Civil & Sanitary Engineers 
Water. Sewage. Drainage and 
_. Industrial Waste Problems 
Structures—Power—Transportation 
165 Broadway New York 6, N.Y. 


RIPPLE AND HOWE, Inc. 


Consulting Engineers 
APPRAISALS AND PORTS 
DESIGN AND SUPERVISION 
Water Works Systems, Filtration Plants 
Irrigation and Drainage Systems, Reser- 
voirs and Dams, Sanitary and Storm Sewer 
Systems, Sewage Treatment Plants. and 
Refuse Disposal. 
V. A. Vaseen B. V. Howe 


©. Jj. Ripple 
Denver 11, Colo. 


2747 Zuni St. 





E. LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Public Works 
Industrial Construction, Airports 


642 Fifth Ave. New York 19, NLY. 








MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr 
Robert D. Mitchell Alfred C. Leonard 


MUNICIPAL AND INDUSTRIAL 


Water Supply — Water Treatment 
Sewage and Waste Treatment 
Drainage — Rates — Refuse Disposal 


25 West 43rd St. New York 36, N.Y. 


RUSSELL AND AXON 


Consulting Engineers 


Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Lowis 2, Mo 
Municipal Airport, Daytona Beach, Fic. 








CARL SCHNEIDER 


Consulting Engineers 


Sanitary Fills 
Sanitation Studies 


Incineration 
Refuse Collection 
Reports 


602 Pan American Bidg. 





tainly requires cooperation between 
government officials. Then too, some 
signs are offensive, and in bad taste. 
When there is questionable doubt 
about a sign, community groups 
should be sounded out. 

Murray Spack, 

Pedestrian League of America, 

New York 8, N. Y. 


YES—WE HAVE AN 
ANNUAL INDEX 

Your very fine publication, Pustic 
Works, has been selected by the 
Arizona State Highway Department 
to be bound and retained in the 
technical library. 

We are particularly interested in 
knowing if you publish a yearly in- 
dex of the subjects covered and if 
it is possible to get some of the 
issues missing from our files. 

Thanking you for any information 
and assistance you may be able to 
give us in this endeavor. 

Warren J. Hile 

Records Coordinator 
Arizona Highway Dep'’t., 
Phoenix, Arizona 


ANSWERS TO 
TIMEWASTERS 


Since reading your February, 
1958, issue considerable time has 
been spent on your “timewasters” 
by fellow employees in the office 
in which I work. I would very much 
appreciate, if still available, receiv- 
ing your solutions to the various 
problems. 

I have enjoyed “wasting” time 
with these and also read many of 
the articles you have published. 

A self-addressed stamped enve- 
lope is enclosed for your con- 
venience. 

A. Reader 
Downey, Calif. 


THANKS 
MR. GUSTAT 


This is to inform you that I have 
retired from my position as Super- 
intendent of the Water Department 
of Johnston City as of Oct. 1, 1960. 
I have been on this one job as Su- 
perintendent for 35 years, and have 
been a reader of Pustic Works 
nearly as many years. 

I am using this means to thank 
you for all these years of service, 
and I do mean it has been service, 
and a pleasure to me. I cannot speak 
too highly of your wonderful Pustic 
Works, it has been a real help to 
me. Thank you again. 

John B. Gustat 
Ex. Supt. 
1304 Monroe St 





Johnston City, IIL. 


3013 Horatio St. Tampa 9, Florida New Orleans 12, La. 
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IRBY SEAY COMPANY 


Engineers—Consultants 


Natural Gas Systems 
Electrical 


Water Supply & Treatment 
Sewage System & Treatment 


516 Goodwyn Inst. Bidg. Phone JAckson 7-2932 
Memphis, Tennessee 


ROBERT H. STELLWAGEN 


Consulting Engineers 


Municipal and Industrial Waste Problems 
Collection, Incineration, Salvage, Pumping, 
Treatment, Testing 


1442 E. Ovter Drive Detroit 34, Mich. 


FOR RATES FOR THIS SPACE 
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SEELYE STEVENSON VALUE 
& KNECHT 


Consulting Engineers 


Richard E. Dougherty, Consultant 
Civil, Mechanical. Electrical 
Highways, Bridges. Industrial 
Dams, Water Supply, Sanitation, 
Piers, Reinforced Concrete, Steel 


New York 17, N.Y. 


Airports, 
Plants 
Tunnels, 


101 Pork Avenve 


SERVIS, VAN DOREN & HAZARD 


Engineers—Architects 
Construction e Appraisals 


Investigations e Design e Supervision of 
Water e Sewage « Streets « Expressways e High- 
ways e Bridges e Foundations « Airports e Flood 
Control e Drainage « Aerial Surveys e Site Plan- 
ning « Urban Subdivisions e Industrial Facilities 
Electrical e Mechanical 

Topeka, Kansas 


2910 Topeka Bivd 





ALDEN E. STILSON & 


ASSOCIATES 


Consulting Engineers 
Water Supply, Sewerage, Industrial Waste 
Bridges—Higzhways—tIndustria] Structures 
nical & Industrial Layouts & Studies 
Use Planning & Industrial Parks 


245 N. High St. 75 Public Square 


WELCH AND MALINOFSKY 


Consulting Engineers & Geologists 

e Soils and Foundations 

e Engineering Geology 

e Photo-Interpretation 

382 Springfield Ave., Summit, N.J. 
CRestview 7-1323 


Ww 
Mt 





Columbus, Ohio Cleveland, Ohio 





STETSON, STRAUSS & 
DRESSELHAUS, INC. 
Civil & Consulting Engineers 

Los Angeles Oceanside Porterville 


INVESTIGATIONS - REPORTS - DESIGNS - ESTIMATES 


Water Supply. Drainage. Sewerage, Municipal 
Works, Foundations, Materials Testing, Surveying 
& Mapping. 


ROY F. WESTON, INC. 
ENGINEERS—BIOLOGISTS—CHEMISTS 


Industrial Wastes—Stream Pollution 
Alr Pollution—Water Sewage 
eys—Research—Development—Process 
ineering—Plans and Specifications 
ration Supervision—Analyses 

Evaluations and Reports 


NEWTOWN SQUARE, PA. 


Surv 





Main Office: 215 W. 7th St., Los Angeles, Calif. 





SMITH & GILLSPIE 
Municipal and Consulting Engineers 
Purification 


Drainage 
Plants 


Water Supply. Water 

Sewerage. Sewage Disposal 

Refuse Disposal, Gas Systems, 
Airports 


Power 


Jacksonville Florida 


SUHR, PETERSON, 
& SUHR 


PETERSON 


la 


REPORTS—PLANS—SUPERVISION 
Sewerage. Water Supply. Flood Control 
and Drainage, Airports. Roads. Surveys, 

Fixed and Movable Bridges. 
130 N. Wells St. Chicago 6, Illinois 


tet 





WALTER H. WHEELER 
EM., M. A. S. C. E. 
ig and c Iti Ft E gi 
Buildings, Bridges, Mfg. Plants, 
Inventor “Smooth Ceilings’ Fiat 
Construction 


802 Met. Life Bidg. Minneapolis, Minn. 
Tel. Federal 3-1019 





Etc 
Blab 








FOSTER D. SNELL, Inc. 
29 West 15th St., New York 11, N.Y. 
WaAtkins 4-8800 
Chemists, Engineers, Bacteriologists 
Toxicologists, Market Researc 


10 stories of laboratories with 
a staff of over 130 


YOUR INQUIRY ANSWERED PROMPTLY 


FOR RATES FOR THIS SPACE 
write 

PUBLIC WORKS MAGAZINE 
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WHITMAN, REQUARDT 
and Asociates 


Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 


1304 St. Paul St., Baltimore 2, Md. 








SOIL TESTING SERVICES, INC. 


Consulting Engineers 


CARL A. METZ JOHN P. GNAEDINGER 
Soil Investigations 
Foundation Recommendations and Design 
Laboratory Testing 
Chicago 35, til. 
Milwovkee, Wis. 


Portland, Michigan 


1827 No. Harlem Ave 
Sen Francisco 
Hovane, Cuba 


SPRAGUE & HENWOOD, INC. 
Drilling Services 


Foundation Investigations Test Boring 
Great Hole Drilling and Pressure Grouting 
Diamond Core Drilling 
221 W. Olive St., Scranton, Pa. 
New York, Philadelphia, Pittsburgh, Nashville 
Grand Junction, Colorado, Tucson 
Buchans, Newfoundland 
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WALLACE & HOLLAND 


Consulting Engineers 


STRUCTURAL 
Bridges 
Buildings 
Storage Bins 
Investigations 


lowa 


SANITARY 


MUNICIPAL A 
Pollution Control 


Streets 
Airports 
Planning 
Expressways Water Supply 


401 North Federal Avenue, Mason City, 


CLYDE E. WILLIAMS & 
ASSOCIATES, INC. 


Aerial Mapping 
Civil & Sanitary Engineering 


312 W. Colfax Ave., South Bend 1, Ind 
720 E. 38th St., Indianapolis 5, Ind. 








JOSEPH S. WARD & ASSOCIATES 


Consulting Soil and 
Foundation Engineer 
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Asphalt Plant 


The Wylie 3140 Roadmaster plant 
is a self-contained unit with an out- 
put of 30 to 40 tons of hot mix per 
hour and up to 50 tons of cold mix 
per hour. The plant is built to oper- 
ate upon its own base, eliminating 
concrete piers. The unit is com- 
pletely automatic and once the ma- 
chine is set in operation, the opera- 
tor is free to supervise from the 
operator’s deck the charging of ma- 
terial hoppers and loading of trucks. 

Its eight-foot overall width and 
the laydown features of the upper 
section of the elevator eliminate 
moving problems. All thermometers, 
gauges and control levers on this 
double-deck plant can be operated 
from the central control station. Be- 
cause of automation, the quality of 
the mix is not dependent upon the 
skill of the operator. 

The direct charging of aggregate 
from material hopper into the dryer 
eliminates a cold material elevator 
and possible clogging of chutes. To 
aid in adjustment and ease of clean- 
ing, the dryer combustion chamber 
and burners pivot away from the 
end of the dryer, making the in- 
terior of the dryer, elevator boot 
and combustion chamber readily ac- 
cessible. The plant comes complete 
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with a rotary dryer, twin-shaft pug- 
mill, batching hopper, material hop- 
per, hot elevator, dust collector, 
power plant, natural gas or low 
pressure oil burner heating system, 
and a 200-gallon asphalt metering 
system, all mounted on one frame. 

Wylie Manufacturing Company, 
Inc., P. O. Box 7086, Oklahoma City, 
Oklahoma. 

Circle No. 1-1 on the convenient 

reply card facing page 38. 


Time Switch 


A one-dial/three-circuit time 
switch, developed expressly for 
traffic signal controllers, the unit 
eliminates the danger of the wrong 
controller being energized (due to 
improper synchronization) when 
two or more time switches are used. 
Called the Model #8077 SK, it is 
ideal for the replacement of older 
and obsolete type units as well as 
for new installations. Old equip- 
ment need not be altered; the unit’s 
mounting plates fit the standard 
mounting switch holes. 

The full day’s program is set but 
once on the one 24-hour dial, ac- 
curately, with the special tabs on 


the dial. As one circuit is switched 
“off” the next is instantly energized 
and the proper traffic controller 
dial placed in service. From 1 to 48 
individual operations per day, in 15- 
minute increments, may be pro- 
grammed with the tabs. The special 
tabs eliminate both the need to slide 
on-off tripper manually and, the 
danger of the trippers working loose 
from the dial. 

A “skip” feature enables keeping 
either or both circuits 2 and 3 off 
on weekends or any selected days 
of the week. The 8077 SK is also 
available with Tork’s 20-Hour Re- 
serve Power, to insure continued 
operation in the event of power 
failures. When power is restored, 
traffic controls are back in “on time” 
operation without the need for dis- 
patching service crews to reset. 

Traffic Control Div., Tork Time 
Controls, Inc., Mount Vernon, New 
York. 

Circle No. 1-2 on the convenient 

reply card facing page 38. 


Push Plate Plow 


A combination front push plate 
and snow plow permits use of a 
service vehicle for two operations, 
snow plowing and pushing cars. 

A front push plate, constructed of 
5/16 in. steel, 14 in. wide and 40 in. 
long, is installed and reinforced to 
chassis with 14 in. brackets. The 
snow plow, anchored to bottom un- 
derside of plate with two, 1-in. pins, 
is electric hydraulic with dash- 
board control. Plows can be sup- 
plied for all vehicles and come in 6, 
7 and 8-ft. lengths. 

Weld Built Body Co., Brooklyn, 
N. Y. 

Circle No, 1-3 on the convenient 

reply card facing page 38. 
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Safety Flasher 


An efficient, transistorized high- 
way safety light suitable for mount- 
ing in saw horses and barricades, 
the Safe-T-Flash produces pre- 
cisely-timed flashes through a 7- 
inch amber colored plastic lens 
that is scientifically designed for 
maximum brilliance. It operates 
continuously at a choice of two 
flash rates and flash durations. Mod- 
el 1751A produces 135 flashes per 
minute, 55 milliseconds duration; 
Model 1751B produces 67 flashes per 
minute, 110 milliseconds duration. 
Other rates are also available. 

The lens and battery case of the 
flasher from a one-piece enclosure 
of amber-colored high-impact plas- 
tic that will not shatter or crack un- 
der normal use. Further protec- 
tion from damage is provided by a 
corrosion-resistant steel housing 
with a heavy-duty catch. The unit 
is not affected by direct sunlight, 
rain, sleet, hail, snow or dust. The 
lamp and sealed-in transistor cir- 
cuit are included in the shock- and 
vibration-resistant Flash Pak, which 
is easily attached to a 6-volt battery. 
Battery and lamp changes are eas- 
ily made. 

The Fisher-Pierce Co., 170 Pearl 
St., So. Braintree 85, Mass. 

Circle No. 1-4 on the convenient 

reply card facing page 38. 


Submersible Pump 


A 110-volt version of the Flygt 
1% in. model B 38F electric, sub- 
mersible pump is equipped with 1.8- 
hp motor and features capacities 
to 85 gpm and heads to 90 feet. The 
110-volt B-38F draws only 13 am- 
peres, allowing it to be operated 
from most house currents and small 
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portable light plants and generators. 

The light-weight pump is easily 
carried by one man. It’s simple to 
install, needs no priming, can run 
dry continuously, pump water con- 
taining abrasives and a high degree 
of solids, and requires no lubrica- 
tion. 

Besides this 110-volt version, 
these 1%-in. Flygt electric, sub- 
mersible pumps are also available 
in 220-volt, single-phase and 220/ 
440-volt three-phase models. 

Stanco Mfgs. & Sales, Inc., 1666 
Ninth St., Santa Monica, Calif. 

Circle No. 1-5 on the convenient 

reply card facing page 38. 


Post Auger 

Cutting-tooth principles have 
been incorporated into the design 
of the PosterBore auger designed 
primarily for use in the construction 
of pole anchors, highway guard rail 
posts and signs, and other fields. 
The auger digs and carries off in 
one operation with effectiveness and 
speed improved by strong pene- 
trator points and teeth for gradu- 
ated cutting action. More force is 
applied effectively at the cutting 
teeth insuring more depth per revo- 
lution and less drag. 

Designed of high-strength cast 
steel, the functional lines of the 
brand-new auger eliminate multiple 
parts and the PosterBore’s stream- 
lined shape is designed with only 3 
interlocked pieces. Heavy-duty steel 
jagged teeth promote biting on the 
first turn and eliminate wheel-spin- 
ning. This auger is quickly and 
easily assembled with the aid of a 
Spirol pin that locks the top of the 
penetrator and tooth assembly into 
rigid position. The pin is easily re- 
moved for rapid disassembly. Ver- 


satile in difficult ground conditions, 
the auger answers the demand for 
smaller-diameter augers and will 
eliminate problems involved in such 
installations as guard rail posts. 

Trainer Associates, Inc., New 
Castle, Delaware. 

Circle No. 1-6 on the convenient 

reply card facing page 38. 


Airless Spray 

High-Spray, a line of airless 
spray equipment offers 10 different 
models, portable and stationary, for 
handling all types of paints, includ- 
ing water base. The unique feature 
of the portable models is a self- 
contained locking device which im- 
mobilizes both wheel roll and caster 
swing. This enables the equipment 
to be used on inclined as well as flat 
surfaces 

The double action pump and ex- 
ceptionally high fluid pressure at the 
nozzle (1650 Ibs. from 75 psi air 
pressure) makes possible the use of 
two guns from each pump. 

“Hi-Spray” Div., Balcrank Inc., 
10 Disney St., Cincinnati 9, Ohio. 

Circle No. 1-7 on the convenient 

reply card facing page 38. 





Slurry Machine 

A slurry machine that makes pos- 
sible the mixing and immediate ap- 
plication of slurry seals of fine ag- 
gregate, emulsified asphalt and wa- 
ter, the Young Slurry Machine, 
which may be mounted on any 2 
or 2% ton short wheelbase truck 
chassis, is easily operated by one 
man and a driver. It is a complete 
unit with balanced storage for 
emulsified asphalt, water and aggre- 
gates in separate compartments. A 
front-end loader can be used to 
charge it with aggregate. There is 
no need to measure any of the three 
items. 

Provision is made for volumetric 
calibration of materials fed into a 
mixer located beneath and to the 
rear of the storage compartments. 
A unique screw type agitator in the 
mixer is built with a change of pitch 
at a point approximately one-third 
from the front end. This causes the 
material in the mixer to be churned 
toward the middle from both ends 
of the unit insuring thorough mix- 
ing. Only 1% to 2 minutes are re- 
quired for thorough mixing. 

In operation the aggregate is de- 
livered to the mixer by a belt feeder 
which has an adjustable gate. A 
metering pump, locked in ratio with 
the belt feeder, injects the emulsion 
allowing the operator to set the 
amount of asphalt content in the 
mixer, The emulsion is fed into the 
mixer at the point where the two 
opposing forces of motion come to- 
gether, while the water is fed in 
with aggregate in the front 18 in. of 
the mixer. This insures that the 
emulsion does not contact dry ma- 
terial. The water volume is variable 
and easily controlled by the opera- 
tor. with a conveniently located 
valve. Constant water pressure also 
feeds a spray bar that lays a fine 
spray of water on the surface to be 
sealed immediately in front of the 
spreader. 

The outer spiral of the agitator 
forces the mixed slurry to the rear 
of the mixer where it is allowed to 
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spill out of an adjustable gate. The 
mix falls into the spreader located 
beneath the mixer and is distributed 
evenly over an 8-ft. width by a 
squeegee equipped screed that is 
adjustable in height. Screeds larger 
than 8-ft. wide are available. 

The unit can easily lay 2,000 sq. 
yds. per load and a single machine 
will cover 4,000 sq. yds. in one hour. 

The Young Co., P. O. Box 2369, 
Waco, Texas. 

Circle No. 1-8 on the convenient 

reply card facing page 38. 


Snow Plow 

A big fast-moving snow plow that 
does not require extra casting 
wings, the plow .is especially de- 
signed for use on the Cat 966 Trax- 
cavator. The Balderson BV966 has 
easy-pushing moldboards, with a 
smooth conically-formed curvature. 

An additional feature of the 
BV966 plow is its easy attachment 
in place of the Traxcavator bucket. 
This makes the Traxcavator an ideal 
snow-removal machine which can 
be used to open streets and high- 
ways as a snow plow, in addition to 
and prior to its standard use as a 
loader in removal of snow by trucks. 

The BV966 is built to give years 
of service through the use of re- 
placeable cutting edges and nose- 
piece, and adjustable shoes. 

Balderson Inc., Wamego, Kansas. 

Circle No. 1-9 on the convenient 

reply card facing page 38. 


Material Handler 


A refuse container handling unit 
for use with the Dempster-Dino- 
saur, the “Dinomaster,” gives the 
Dinosaur versatility for both heavy 
materials handling and general ref- 
use collection and disposal. 

The development, which consists 
of a compaction body and two cab- 
clearance lifting arms mounted on a 
standard Dinosaur frame, can be 
operated as a self-loading packer 
when automatically pulled up on the 
Dinosaur skid frame and locked in 
place. 

It approaches a refuse storage 
container, engages the side channels, 
lifts it over the cab and empties the 
contents into its compaction body, 
where the material is squeezed to a 
fraction of its former volume by ac- 
tion of the 60,000-pound thrust of 
the packer plate. Containers used 
are the standard type design of use 
with the Dumpmaster, ranging from 
one-half through eight cu. yds. 

It can easily be disengaged from 
the Dinosaur chassis and put on the 
ground at a central location and 
used as a transfer station for con- 
ventional packer trucks. Through 
its tilting frame hydraulic pick-up 
principle, the Dinosaur is able to 
handle a wide variety of containers 
up to 40 cu. yds. and larger, with 
loads limited only by the capacity 
of the truck and hichwav restric- 
tions. Off-road models with capaci- 
ties uv to 80.000 Ibs. are available. 

Dempster Brothers, Dept. DN-196, 
Knoxville, Tennessee. 

Circle No. 1-10 on the convenient 

reply card facing page 38. 


Multiple Luminaire 
The Revere Quad-Oval is an ef- 


ficient, inexpensive, multiple lumi- 


area lighting of parking 
lots and malls. Its reflector and 
glassware combinaticn provide 
high-intensity, glare-free illumina- 
tion with the maximum utilization 
of light. Its light distribution pat- 


naire for 
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tern approximates a square shape. 

The Quad-Oval is offered in two 
models—each using four mercury 
lamps. The No. 5452 is furnished 
with four No. 2284 Endovals, using 
400-watt mercury lamps. The No. 
5453 is furnished with four No. 
2502-B250 Urbanovals that will ac- 
commodate 100, 175 or 250-watt 
mercury lamps. 

The pole-top adapter for each unit 
is a sturdy aluminum alloy casting 
that slips 3-inch pipe (3%-inch 
O.D.) and is securely held with 
four cuppointed combination set 
and leveling screws. A removable 
cover is provided on top for ease of 
wiring. 

Revere Electric Mfg. Co., 7420 
Lehigh Ave., Chicago 48, IIl. 


Circle No, 1-11 on the convenient 
reply card facing page 38. 


Zetameter 


The Zetameter is used for meas- 
uring the potential of colloidal par- 
ticles in liquids. Since there is now 
a practical method of measuring this 
electric charge, it is possible to treat 
the liquid with a control additive 
that will reduce the charge to al- 
most zero, thereby permitting the 
colloids to coagulate and precipitate. 
Clarification of liquids can now be 
done to a degree never before pos- 
sible. 

The Zeta Potential, determined by 
electrophoretic mobility, is a meas- 
ure of the excess or deficiency of 
electrons attached to the surface of 
all particulate matter. The magni- 
tude of the charges determine 
whether colloidally-sized particles 
in suspension will repel one another 
and thus remain suspended, or 
whether they will agglomerate and 
after a build-up in size, precipitate. 
This principle applies to particles 
from ultra-microscopic size to those 
sufficiently large to be visible to the 
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unaided eye. In order to agglomer- 
ate efficiently these particles so that 
they will settle, or so that they can 
be settled with the aid of a coagu- 
lating agent, it is necessary to re- 
duce the Zeta Potential to the vicin- 
ity of zero. At this point maximum 
effectiveness of flocculating agents 
can be achieved. 

The Zetameter comprises a min- 
imum, though specific, amount of 
laboratory equipment needed to de- 
termine electrophoretic mobility and 
the Zeta Potential. This basic equip- 
ment enables a determination of 
electrical (specific) conductance 
which is the best and simplest 
method of quickly ascertaining 
changes in raw water character- 
istics. 

Komline-Sanderson Engineering 
Corp., Peapack, New Jersey. 

Circle No. 1-12 on the convenient 

reply card facing page 38. 


Highway Delineator 


Designated as the Grote No. 12 
Highway Delineator, this reflector 
features a sealed, waterproof lens. 
It meets the specifications and has 
been approved by state highway de- 
partments. The delineator mounts 
with a single bolt...either as a sin- 
gle unit or back to back. The lens 
then snaps into place. It is available 
in clear, red, amber or any stand- 
ard reflector color. 

Grote Manufacturing Co., P. O. 
Box 766, Madison, Ind. 


Circle No. 1-13 on the convenient 
reply card facing page 38. 


Paydozer 


The first model of the Paydozer, 
D-120, is powered by a 300 hp. 
turbo-charged diesel engine and 
weighs 55,000 pounds. The three- 
way blade action includes lifting 
and lowering, forward and back- 
ward pitch as well as side tilt. A 
unique feature of the D-120 dozer 
is the fact that it can be converted 
into a front-end loader whenever 
new projects or different working 
conditions dictate need for loader 
rather than dozer units, 

The optional package which per- 
mits this conversion includes boom 
arms, hydraulic lines, bucket and 
linkage together with one element 
of the torque-converter for loader 
operation. The entire change can be 
made in less than two, eight-hour 
working days. 

Features of the basic D-120 unit 
include full-power-shift transmis- 


sion which requires no stopping for 
range shift. It is a full-reversing, 
constant-mesh type transmission 
with four speed ranges (up to 26 
mph) in both forward and reverse. 

The matching torque-converter is 
a single-stage, single-phase unit de- 
livering maximum torque for ex- 
ceptional traction for dozing and 
push-loading operation. The hyrau- 
lic power-boosted steering assist 
makes handling of the big D-120 al- 
most effortless. 

Dual foot-brake pedals are pro- 
vided with one disengaging the 
transmission while braking and the 
other braking with transmission 
engaged. Power-transfer different- 
ials on both axles provide the best 
possible traction; when one wheel 
is capable of more tractive effort 
than the other on the same axle, it 
can automatically receive 38 per- 
cent more torque. 

The D-120 blade is 12-ft., 4-in 
wide at the cutting edge and 4-ft., 
8-in. high. Clearance under the cut- 
ting edge, at full lift height, is 3 ft., 
2 in, 

The Frank G. Hough Co., 761 
Seventh Ave., Libertyville, Il. 

Circle No. 1-14 on the convenient 

reply card facing page 38. 





To help reduce roadside mainte- 
nance costs the 9-ft. cutter bar is 
practical for most mowing condi- 
tions along roadsides and rights-of- 
way. Especially recommended for 
broad sloping shoulders and wide 
areas along many of today’s high- 
ways, the cutter bar is side-mounted 
ahead of the rear tractor wheel 
where the operator can see where 
he’s going and what he’s mowing. 
For more restricted mowing condi- 
tions where shoulders are narrow 
and roadside terrain is rough and 
uneven, the Kosch Standard Side- 
Mounted Mower is available in 
widths of 5 ft., 6 ft., and 7 ft. 

For mowing along roadsides of 
the new toll roads and interstate 


highways, the Kosch Hay Vester is 
recommended. Compared to stand- 
ard width mowers it cuts mowing 
time in half because it mows a swath 
of from 12 ft. to 16 ft. The Kosch 
Hay Vester features two mowers, 
mounted in tandem on the tractor 
accomplishing adequate maneuvera- 
bility and ease of operation. The first 
unit is the standard 7-ft. side mount. 
The extended rear mount has the 
flexibility of utilizing a 5, 6, 7 or 
9-ft. cutter bar so the total swath 
cutting capacity can be increased 
up to 16 ft. 

Kosch Manufacturing Co., Colum- 
bus. Nebraska. 

Circle No. 1-15 on the convenient 

reply card facing page 38. 





Mix Plant 


A portable, stabilized base mix 
plant that includes pugmill, con- 
veyor, bins, plus all piping and 
metering equipment, all mounted 
on wheels, the Universal portable 
Thoro-Mix has produced up to 500 
tons per hour of material. The pug- 
mill, either twin or single shaft,, is 
mounted at the end of a full 24-in. 
conveyor and at heights well above 
the truck dumping minimum. 

An accurate calibrated valve con- 
trols the metering of water to the 
spray bars. A measuring water 
meter is also supplied for positive 
control. All equipment, including 
a centrifugal type pump, is mounted 
on the portable frame at opera- 
tor’s waist level. A quick action 
lever type valve controls water 
feed and permits quick shut off to 
avoid wet or putty spots in the 
compaction. 

Mixing is in a confined, self-lin- 
ing tub with either twin or single 
shafts, depending on the require- 
ments. Paddles on the shafts are re- 
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movable and reversible. They can 
be reversed to retard movement of 
material through the tub, assuring 
more thorough agitation. Tips are 
replaceable when necessary. The 
pugmill folds back with the convey- 
or end for transportation and the 
entire unit has the same clearance 
as the bin. 

Special injecting or metering 
equipment is available to be mount- 
ed ahead of the pugmill for measur- 
ing calcium chloride, cement or 
other additives when the specifica- 
tions call for them. 

Universal Engineering Corp., Ce- 
dar Rapids, Iowa. 

Circle No. 1-16 on the convenient 

reply card facing page 38. 


Clamshell 
Attachment 


The Parsons-Shawnee 88C Hy- 
dro-Clam is a backhoe attachment 
for utility tractors designed specifi- 
cally for spot excavations. The Hy- 
dro-Clam is available with 24, 30 
and 36-in. wide buckets, features 
10,000-lb. breakout, 3,000-Ib. lift 
capacity, 12-ft. digging depth, 9-ft. 
9-in. dumping height. 

The bowls operate independently 
or together to produce smooth, clean 
sides and level floor. Tremendous 
breakout pressure of clam bowls 
produces square corners. Entire 
clam assembly can be attached or 
detached for boom in minutes. 

Parsons Co., Newton, Iowa. 

Circle No, 1-17 on the convenient 

reply card facing page 38. 


Valve Actuator 
This hydraulic valve actuator on 
which motor and pump run only 


for the few seconds required to 
open or close the valve, provides an 
automatic locking feature that holds 
gate or plug in any desired position 
almost indefinitely. Suitable for use 
on virtually any type or size of 
valve, the complete unit, including 
motor, pump and coupling, integral 
reservoir, pressure switch, and hand 
pump, gauges and any required 
safety devices, fits well within over- 
all valve dimensions, 

The automatic locking feature is 
controlled by an internally- 
mounted directional control valve. 
Oil-Dyne valve actuators can be 
set up for direct or remote control, 
permitting single location control of 
several valves located at different 
points. Actuators can be equipped 
with hand pump for use in event of 
power failure, or on applications 
where power supply is not available 
or may not be required. 

Oil-Dyne, Inc., West Marquette 
Rd.. Chicago 36. Ill. 

Circle No. 1-18 on the convenient 

reply card facing page 38. 
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Grader Blade 


Snow and ice removal by motor 
graders and under-body truck grad- 
ers with 6-inch blades which wear 
down rapidly poses a special blade 
change problem. A solution to this 
cold weather problem is a wider, 
thicker, longer wearing blade, the 
Pacal X-Tra Edge blade. It lasts 
longer during snow and ice removal 
and permits blade changes at times 
and places convenient to the users. 
It can be used as a conventional 2- 
piece arrangement, or as a 3-piece 
arrangement. 

In the 3-piece arrangement the 
blade is center-mounted where wea1 
is normally greatest. The hardened 
steel blade increases in thickness 
from %-in. at the top to %4-in. at the 
wearable portion and is 8 in. wide. 
When installed, the special center 
blade is flanked by two 8-in. end 
blades of %-in. thickness. 

In situations requiring excep- 
tional down pressure per foot of 
blade, the two end blades may be 
removed and work accomplished 
using the center blade only. This 
permits the operator to keep his 
blade underneath ice or packed 
snow. 

Paper, Calmenson and Company, 
St. Paul 13, Minn. 

Circle No, 1-19 on the convenient 

reply card facing page 38. 


Traffic Marker 


A flexible traffic marker available 
for traffic control on highways, plant 
sites, parking areas, and construc- 
tion jobs is made with long-lasting 
“Hypalon” synthetic rubber. The 
brilliant yellow tubular traffic 
marker snaps back even if hit by a 
car at 60 miles per hour. The 
marker will retain lasting colora- 
tion, as well as toughness and re- 
siliency under ‘exposure to sun, 
weather, oils, grease, and ozone- 
charged atmospheres characteristic 
of heavily traveled highways. 

The body of the marker is a 16- 
inch tube of the rugged elastomer, 
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two and one-half inches in di- 
ameter, mounted on a metal disk 
base. The base is affixed firmly to 
the pavement with mastic or epoxy 
compounds. Tests have shown that 
both base and tube can be run over 
repeatedly by automobile and truck 
wheels without damage. 

The ability of the markers to be 
dismounted and moved is a major 
advantage, permitting ready revi- 
sion of traffic control plans without 
unnecessary expense. The base 
plates are inexpensive and can be 
left in position on the pavement 
without danger of damage to tires 
In addition, temporary traffic meas- 
ures on construction sites can be 
put into effect economically. 

An alternative installation for use 
only on concrete pavement features 
a powder-driven anchoring stud to 
which the tube can be attached. 

Nationwide Traffic Engineering 
Co., Inc., 2535 Mount Carmel Ave., 
Glenside, Pa. 

Circle No. 1-20 on the convenient 

reply card facing page 38. 


Luminaire 
—e 


The Joslyn “400” Built-In-Ballast 
mercury luminaire has successfully 
withstood wind velocities of 125 
mph in actual wind tunnel tests. In 
addition, this compact unit utilizes 
a new concept of mounting compon- 
ents on a sturdy saddle attached 
directly to the pipe bracket. At- 
tractive aluminum housing includes 
louvers and vent to insure cool 
operation of electrical components 
with 400-watt lamp. Can be in- 
stalled with ease by one man. 

Joslyn Mfg. and Supply Co., 15! 
No. Wacker Drive, Chicago, III. 

Circle No. 1-21 on the convenient 

reply card facing page 38. 





Fleet Car 


Larks are being operated by over- 
350 federal, state, county and mu- 
nicipal government subdivisions. 
Advantages for fleet operators in- 
clude: Economy, which includes 
initial cost, operation, maintenance 
and a high resale value assured by 
consistency of design; exceptional 
maneuverability for today’s con- 
gested streets and crowded high- 
ways; made for severe service and 
long life; interior dimensions above 
average for compacts; and wide 
choice of engine, transmission and 
axle-ratio combinations. 

In addition to the regular line of 
body styles and an extensive selec- 
tion of special fleet equipment, 
Studebaker offers special fleet cars 


~JEo\ 


: : — ae = SO, 


built for specific New 
standard equipment on all models 
for 1961 includes bonded brake lin- 
ings, safety-padded dash, suspended 
brake and clutch pedals, new fresh 
air inlet on cowl with improved 
counterbalanced hood 
cone steering 
windshield 


purposes. 


circulation, 
mechanism, safety 
wheel and _ increased 
wiper area. 

A wide choice of optional equip- 
ment is offered for all fleet ve- 
hicles. Available are special thermo- 
stats, generators, alternators, six 
blade fans and fan shrouds and di- 
rect reading ammeters and oil pres- 
sure gages. 

Studebaker-Packard Corporation, 
South Bend, Ind. 

Circle No, 1-22 on the convenient 

reply card facing page 38. 


$$ 


<@ —— 








peo ee 


wy 


A line of trucks and tractors func- 
tionally increased 
payloads and low cost operation 


engineered for 


and maintenance in today’s heavily 
congested city traffic and terminal 
areas, the White Compacts can be 


turned in either direction with a 
wheel cut angle nearly one hundred 
percent greater than other similar 
units. While the tractor is designed 
for piggyback, yard shuttling and 
peddle runs as well as inter-city 
service, both the tractor and the 
truck are designed for metropolitan 
service. 

Features include a short wheel- 
base (74” to 96”) for the tractor and 
(114” to 150”) for the truck, wide- 
track front (80”), high ca- 
pacity and _ outboard- 
mounted front springs. 

Light chassis weight on the rear 
axle, obtained by substantial weight 
transfer to the set-back front axle, 
permits a gross combination weight 
of 60,000 lbs. for the tractor while 
the truck version, with optional 
components to 28,000 Ibs. gross 
vehicle weight can meet a wide 
range of vocational applications. An 
off-set fifth wheel which permits 
even greater transfer of weight to 
the front axle of the tractor is avail- 
able as optional equipment. 

Chassis frame is single channel of 
high tensile, low alloy steel for the 
tractor and truck. On long wheel 
bases and with the heavier rear 
axle, the same basic frame section is 
used but it is constructed of heat 
treated chrome-manganese steel. 


axle 
Steering 
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Compact Truck 


Chassis of both vehicles is of nut 
and bolt construction. Standard 
engine for the tractor is the White 
Super Mustang 6-145A and the 
6-130A for the truck. Unit options 
for the tractor include the 6-170A 
and the 6-185A, while the 6-145A 
and the 6-170A are available in unit 
options on the truck. 

The White Motor Co., 842 East 
79th St., Cleveland 1, Ohio. 

Circle No. 1-23 on the convenient 

reply card facing page 38. 


Tankless Distributor 


This trailing tankless-type bi- 
tuminous distributor is towed by 
the bituminous supply truck from 
which the distributor draws its ma- 
terial. It can be towed job-to-job at 
super-highway speeds. 
designed to meet Army Corps of 
Engineers requirements the unit is 
ideal for all types of civilian appli- 
cations. These include asphalt sta- 
bilizations and large  sealcoating 
jobs. Because it can be kept work- 
ing virtually non-stop, the new unit 


is an excellent running mate for 


Originally 


the high-speed chip distributors now 
so popular for sealcoating. On long 
mileage jobs, remote from the 
source of supply, one tankless dis- 
tributor can handle the material 
brought in by a fleet of tank trucks. 
Removal of spray bar, pump, engine, 
and controls from the tank truck 
also permits the hauler to carry a 
larger payload. 

The full-circulating spray bar 
folds vertically and swings horizcn- 
tally rearward for protection, should 
the bar strike an obstruction. Ex- 
tensions can be added to increase 
spray bar length from its basic 12 
ft. to 24 ft. Nozzles are 4 in. apart. 

All functions of a modern bitumi- 
nous distributor are accomplished 
by a new master-control valve, 
which greatly simplifies operation of 
the unit 

Seaman Corp., P. O. Box 3025, 
Milwaukee 18, Wisconsin. 

Circle No. 1-24 on the convenient 

reply card facing page 38. 


Asphalt Finisher 


The SA-40 crawler-mounted as- 
phalt finisher is designed to lay any 
sort of asphalt surface, in widths 
from 8 to 14 ft., at laying speeds of 
100 ft. per minute. Among the engi- 
neering features of this design are: 
Hydraulically raised hopped sides, 
providing a self-cleaning receiving 


hopper; oscillating pivoted truck 
contact roller, permitting the paver 
to push a mis-aligned truck without 
affecting the operator’s directional 
control of the finisher; automatical- 
ly controlled twin feeders with 
manual override controls; and feed- 
er control “feelers” adjustable as to 
position in the screw chamber 
to compensate for various laying 
widths. Compaction before strikeoff 
is provided by an _ hydraulically 
driven tamper and an extra-heavy 
duty heated screed, all mounted on 
automatically leveling support arms. 
Dual control columns, one on each 
side of the operator’s platform, pro- 
vide fingertip steering ease. 

Barber-Greene Company, 400 No. 
Highland Ave., Aurora, IIL. 

Circle No. 1-25 on the convenient 

reply card facing page 38. 
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Stump Cutter 


The Model P-15 Pow-R-Stump 
Cutter, driven by a standard trac- 
tor’s power-take-off drive shaft, is 
a powerful, one-man operated ma- 
chine that cuts stumps to shreds in 
minutes, is safe and simple to op- 
erate. One man controls the entire 
cutting operation with three con- 
veniently located levers. The Stump 
Cutter can handle any size stump 
up to 33 in. in height, and has a 
travel range of six feet from side to 
side and 33 in. forward and back- 
ward. It digs out the stump down to 
15 in. below the surface of the 
ground and the remaining hole can 
be refilled with the dirt and chips. 

Vermeer Manufacturing Co., 
Pella, Iowa. 

Circle No. 1-26 on the convenient 

reply card facing page 38 





NEWS OF ENGINEERS 











F. F. Tentscuert has been ap- 
pointed assistant te the vice-presi- 
dent of Engineers Incorporated, 
engineers and designers, Newark, 
N. J. 


CurnTon B. F. Brix, colonel AUS, 
retired, is now president of Brill 
Engineering Corp., 220 Church St., 
New York, consulting engineers for 
turnpikes, bridges, arterials and 
allied work. P 


Metcatr & Eppy, consulting engi- 
neers of Boston, Mass., have been 
commended by the Secretary of the 
Army for outstanding performance 
as architects-engineers for the Bal- 
listic Missile Early Warning Sys- 
tems at Thule, Greenland, and 
Clear, Alaska. General Itschner, 
Chief of Engineers, USA, presented 
the commendation. 


J. D. Srrone, Col., USA, Ret’d., 
has been appointed field represen- 
tative of the National Society of 
Professional Engineers. 
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CLASSIFIED ADVERTISING AND 
JOB OPPORTUNITIES 





ENGINEER WANTED 


Pump manufacturer has opening for engineer 
with training and experience in the sewage 
disposal field. Opportunity offered relates to 
technical, product development and applica- 
tion, industry standards and marketing aspects 
of this field. This is an expansion program. 
Background with submerged-type sewage 
pumps desirable. Write fully in first letter. 
All inquiries will be acknowledged. 
Write te 
1-1 
Public Works Magazine 
200 South Broad Street 
Ridgewood, New Jersey 








FOR SALE 


One left and one right hand 50” volute 
centrifugal single suction water pumps with 
bearings drives consisting of 84”, 30”, 
and 20” p.d. 14 groove E section sheaves 
with E 480 belts. 

Louisa Des Moines 

Drainage District No. 4 

Oakville, lowa 


WATER CHEMIST 


Salary open. New position, allows individual 
to obtain necessary lab equipment and establish 


pr 


required 


cedures to personal specifications. Initiative 
Administrative responsibilities avail- 


able as supervisor of water treatment facilities. 


WATER ENGINEER 


Salary $600 to $750. New position of super- 


visory, 
registration required, ( 


design and planning nature, California 
E.. M.E 


E., or E.E. or 


equivalent degree 


For further information on above 


two positions send resume to 


Contra Costa County Water District 
Pittsburg, 
California 














WATER WORKS ENGINEER 


Large manufacturer of pressure pipe is 
secking water works engineer who is 
familiar with design of pipe and water 
systems. Excellent opportunity for right 
man 
Send resume to 
Box 1-2 
Public Works Magazine 








SALES ENGINEER 


15 years of sales, management, and engi- 
neering experience in industrial and muni 
cipal water and waste treatment; and 
corrosion control. Available March 1, 1961 
‘rite to 
Mr. Glen J. Hawkins 
4716 Bradley Boulevard 
Chevy Chase 15, Maryland 








Annual Index 
Now Available 


The 1960 Public Works Annual Index 
is now available. This valuable index 
lists all articles which appeared in 
Public Works Magazine during 1960. 
As a service to our readers’ the index 
is offered free of charge. Supply is 
limited. Be sure to send for your 
copy today. 


Check reply card opposite page 
for your free copy. 


Technological University at Delft 
Netherlands Universities Foundation 
for International Co-operation, 
(N.U.F.F.1.C.) at the Hague. 
Courses offered: 


Fifth International Course in Hydraulic En- 
gineering: 
October 

branches f 

engineering 
Rivers and navigation 
Requirements for 
engineering ta 
higher learning. The 


receive a diploma 


. Second European Course in Sonitary Engi- 


iz 


neering: 

October 1961—July 19% 
tance of the Organization for 
Economic ( peratior und =the 
Health Organizatior dealing wit! 
struggle with water pollution i 
populated regions 
Requirements for 
degree in civil engineering 
branch of study, and some 
perience in civil engineering 
pants (numerus clausus 
diploma. Candidates from 
countries may also apply 


(with the assis 
European 
id 


admission 


” information nm Doth 


N.U.F.F.1.C. 

27 Molenstraat 
The Hague 
Netherlonds 

















IF YOU WANT TO: 


@ Sell Used Equipment 
@ Hire Personnel 

e Obtain Employment 
@ Make Announcements 


Use Our Classified Section 
For Quick Results 


Write to: 
Classified Ad Dept. 
Care of this Magazine 








SPECIAL REPRINT OFFER! 


Following 
offered at 


three reprints are being 
special reduced prices. 


The Use of Photometric Instruments 


for Colorimetric Analysis of Water and 
Wastes. 


Stream Life and the Pollution En- 


vironment. 


Actinomycetes May Cause Tastes 


and Odors in Water Supplies 

one copy 

five copies 

10 copies 

25 copies 

100 copies 

All reprints sold on a money back 


guarantee. 
Order your copies today from: 


Public Works Magazine 
200 S. Broad St. 
Ridgewood, New Jersey 











OS TS TS SK fA ART TERT 
INDEX OF ADVERTISEMENTS 
SO A TS I AS i TTT 


Acker Drill Co., Inc. 
Air Pl Equip Co. 
Alabama Pipe Co. 
Allied Chemical Corporation .. 
Allis-Chalmers 
American Bitumuls & Asphalt Co. 
American Bridge 

Div. of United States Steel 
American Vitrified Products Co 
Amercoat Corporation 
American-Marietta Company 

Concrete Products Division 
American Playground Device Co. 
Aqua Survey & Instruments Co. 
Armco Drainage & Metal Products 
Asplundh Chipper Co. 
Avrora Pump Division 

The New York Air Brake Co 
Ayer-McCarel Clay Co., Inc. 





Badger Meter Mfg. Company 
Boughman Manufacturing Company 
Bowerston Shale Co 

Butler Manufacturing Company 


19 to 22 
32 


10 & 11 
47 & 48 


Cannelton Sewer Pipe Co. 
Case Company, J 

Cast Iron Pipe Research Assoc. 
Chemical Construction Corp 
Chicago Pump Co 

City Tank Corporation 

Clark Equi c 





Construction Machinery Division 
Classified Ads 
Columbia-Southern Chemicals Coro 


Darley & Co., W. § 

Darling Vai.e & Mfg. Company 
Dempster Bro ‘ers 

Dickey Clay fg. Co., 

Drott Manufacturing Corp 


Eddy Valve Company 
Enterprise Engine & Machinery Co 
Euclid 

Div. of General Motors Corp 


Fairbanks Morse & Company 
Fisher Research Lab., Inc 
Fitchburg Engineering Corp 
Flexible, inc 

Ford Motor Company 
Forneys Inc. 


Foster Company, Lt. B. 
Foxboro Company 


Gorman-Rupp Company 


Hamilton Kent Mfg. Co. 
Hersey-Sparling Meter Co 
Hotel Pittsburgher 

Hough Company, Frank G 


25 
28 & 35 
4 
120 & 121 


Ingersoll-Rand 
International Harvester Co. 
Irving Subway Grating Co., 


Jacobsen Manufacturing Co 
Jaeger Machine Co. 
Jeffrey Mfg. Co. 


Komline-Sanderson Engr., Corp 


LeTourneau-Westinghouse Co 
Link-Belt Company 
Lock Joint Pipe Co. 


M-B Corporation 

M & H Valve & Fittings Co. 
Massaglia Hotels . 
McConnaughay Mixers, Inc 
Momear Industries .. 

Morse Bougler Inc. 


108 
Mueller Co. 31 & Third Cover 


Natco Corp. , 

National Power Rodding Corp 
Neenah Foundry Company 

Nichols Engineering & Research Corp. 


Oliver Corporation . 
Ottawa Strato-Tower Equip. Div. 
Young Spring & Wire Corp. 


Pacific Flush Tank Co. 
Pfaff & Kendall 

Pipe Linings, Inc 

Pomona Terra-Cotta Co. 
Portland Cement Association 
Public Works 


Reed Manufacturing Company 
Roberts Filter Mfg. Co 
Rynal Corporation 


Smith & Company, inc., Gordon 
Seiscor 
Smith & Loveless 
Solvay Process Division 

Allied Chemical Corp 
Sprague & Henwood, Inc. 
Steiert & Sons, Inc 
Studebaker-Packard Corp 
Synchro-Start Products Inc 


Tarrant Manufacturing Co 
Tennessee Corporation 

Texas Vitrified Pipe Co. 
Trickling Filter Floor Institute 
Trojan Mfg. Co 

Troy Blanket Mills 


23 


United States Concrete Pipe Compony ao 


United States Steel Corp. 


Valley Manufacturing Co. 


Vermeer Manufacturing Company 
Visi-Meter, Inc. 


Wallace & Tiernan Co., Inc Back Cover 
Wausau lIron Works 34 
Werley Chemical & Supply Co 148 
Westinghouse Electric Corp 64 to 67 
Weston Co., 144 
Wilkinson Products Company 116 
Woodward Iron Company 16 


Young Spring & Wire Corp 


CONSULTING ENGINEERS APPEAR ON PAGES 152 to 157 





W. A. Hardenbergh, President 


Lewis C. Morris, General Manager 


CHICAGO 1, ILLINOIS 
333 N. Michigan Avenue 
Robert J. Shea 

Mid-West Sales Mgr. 


RIDGEWOOD, NEW JERSEY 
200 South Broad Street 
W. S. Morris 





CLEVELAND 10, OHIO 
Villa Beach 2, 

15445 Lake Shore Blvd. 
Burton, M. Yost, 
District, Manager 


SAN FRANCISCO 4, CALIF. 
22 Battery Street 

Yo Smith and Hollyday 

Bill Smith 


PUBLIC WORKS JOURNAL CORPORATION 
200 South Broad Street 


OFFICERS 


Lewis C. Morris, Vice President and Treasurer 


BUSINESS DEPARTMENT 


Arthur K. Akers, Director, Advertising & Research 


ADVERTISING OFFICES 


5478 Wilshire Blvd. 

Yo Smith and Hollyday 
Hugh Hollyday 

David W. Zander 


Rod Ellis 


Ridgewood, New Jersey 


LOS ANGELES 36, CALIF. 


PHILADELPHIA 10, PENN. 
1434-36 Land Title Bldg. 


Edward B. Rodie, Secretary 


1. James Barger, Business Manager 


KANSAS CITY, MO. 
4916 West 64th St. 
Mission, Kansas 

C. H. Stockwell 


LONDON, W.1., ENGLAND 
Regency House 

1 Warwick Street 

Norman F. Keenan 








PUBLIC WORKS for January, 1961 





Repairing 420 square feet of spalled 

Turnpike in 4% hours with a new mortar made with 
portland cement modified with latex by Dow Chemi- 
cal Co. Nearly 400% greater strength reported 


a - 

Spinning 10,952 galvanized wire strands into one of Lowering 16 ft. length of concrete water main pipe weigh- 
a . . > P 7 y Tal a > 

the 23-inch cables for Throgs Neck Bridge, N. Y. ing 40,000 lbs. into Milwaukee trench, using a Travelift 

s made by Travelift & Engineering Inc., Sturgeon Bay, Wis 


Part of 500 round ALCOA aluminum lighting 
standards, Penn-Lincoln Parkway, Pittsburgh 


The girls fortunately remain the same but pier de- 
signs change. An all-steel pier made by Standard 
Steel Products Mfg. Co., Milwaukee, is shown. ’ 


~ 
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“I’m wearing a 
Seiscor TELEPATH 
two-way radio. It 
gives me command 
of the complete 
operation all the 
time —it can do 
the same for you!” 


The TELEPATH Miniature Two-Way 
Radio is one of many products engineered by 
Seiscor for short-range communications. Other 
products include: TELEPATH unit in a hard- 
hat, pocket-size 2-way radios, supervisory con- 
trol stations, industrial wired communications 
units, units in special clothing (fire-fighters, 
etc.) 

Seiscor manufactures, or can develope a 
complete short-range communications system 
for your needs. WRITE TODAY for Com- 
munications Requirements Data Sheet. 


SEISCcO 


A DIVISION OF SEISMOGRAPH SERVICE CORPORATION 


BOX 1590 TULSA, OKLAHOMA 
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by Arthur K. Akers 


% A Happy New Year to all of you, 
and a more prosperous one than 


| ever! 


| % Chicago Pump appoints Leonard 


(Lee) Nechine assistant manager. 


Mr. Nechine Mr. Searight 

* C. E. Searight, recently vice- 
president, has been elected president 
of Cataphote Corporation, continu- 
ing to heladquarter at their Jackson, 
Miss., offices. 


* Earth Equipment Corp., Los An- 
geles, appoints Bob Prescott West- 
ern Regional Representative for 
their trenchers, dozers and back-hoe 
buckets. 


* Steve G. Sutton becomes mana- 
ger of public relations, The Jeffrey 
Mfg. Co., Columbus, Ohio, succeed- 
ing L. H. McReynolds, for 40 years 
with the company. “Mac” will still 
base himself at Columbus but now 
roam more widely than an active 
advertising manager could contrive. 


* Laurence Witten is named adver- 
tising manager of Clinton Engines 
Corp., headquartering at the New 
York executive offices. 


* George E. Gunther is appointed 
domestic sales manager, Yale & 
Towne’s Trojan tractor shovel line, 


at Batavia, N. Y. 


* Hersey-Sparling Meter Co. an- 
nounces Walter O. Weight as Pacific 
manager for Hersey Products. Mark 
H. Barnes has been promoted to 
manager of the San Francisco 
branch for the same company and 
products. 


% Roy R. Bush has been promoted 
to sales vice-president, Rockwell 
Mfg. Company’s Meter and Valve 
Division. He will remove to Pitts- 
burgh from Tulsa. 


*% General Electric Company’s 
Communications Products Depart- 
ment, at Lynchburg, Va., appoints 
Raymond Minichiello manager of 
mobile communications product 
planning. 


% Lone Star Steel Co., Dallas, 
transfers A. P. (Phil) Clarke to the 
standard pipe sales department. This 
ties in with Lone Star’s entry into 
manufacture of black and galvanized 
standard pipe. 


% Josam Mfg. Co. promotes Edward 
J. Dwyer to Midwest Regional Man- 
ager, in addition to his duties as 
chief engineer. 


*% Diamond Alkali Co., Cleveland, 
appoints Stanley B. Honour sales 
manager, International Division. 


*% Roger W. Ach, former vice-presi- 
dent, sales, of Chester Products Inc., 
Hamilton, Ohio, manufacturers of 
aluminum swimming pools, has been 
appointed vice-president and gen- 
eral manager. 


* Sprague & Henwood Inc., Scran- 
ton, Pa. open a Southwestern Branch 
in Tucson, Ariz., under Bill B. Wil- 
liams’ management. 


* Allis-Chalmers Mfg. Co. will en- 
large Plant No. 2 at York, Pa., by 
36,000 square feet of production 
area. 


*% Russell C. Burns succeeds L. W. 
“Red” Pierson as manager motor 
truck sales, International Harvester 
Co., Chicago. Pierson, on leave of 
absence, due to illness, will assume 
a new assignment on his return. 


*% Young wife: “I wish to complain 
about your service.” 

Postmaster: “What’s the trouble, 
lady?” 

Young wife: “My husband is in New 
York on business and this card he 
sent me is post-marked Miami.” 
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When a Lbeline is tapped... 


Tapping lifelines under pressure has become a vital 
technique for sustaining life and growth, whether it be a 
human circulatory system or a community water supply. 


The method of tapping Lock Joint Concrete Pressure Pipe 
has been developed to a high degree of ease and 
efficiency. Of the thousands of taps made in various 
designs and sizes of this pipe, all have been effected with 
absolutely no damage to the structure of the pipeline. 


Whether the job calls for a cross connection for a 150” 
aqueduct (fig. 1), a 42” outlet in a 60” transmission main 
fig. 2), or a 344” service connection in a 20” transmission 
main (fig. 3), Lock Joint Concrete Pressure Pipe may be 

tapped economically and with complete assurance. 


| LOCK JOINT PIPE Co. 


East Orange, New Jersey 


a Member of the AMERICAN CONCRETE PRESSURE PIPE ASSOCIATION 
Sales Offices : Chicago, Ill. « Columbia, S.C. » Denver, Col. + Detroit, Mich. « Hartford, Conn. + Kansas City, Kan. « Perryman, Md. St. Paul, Minn. + Winter Park, Fla. 
Pressure + Water « Sewer » REINFORCED CONCRETE PIPE - Culvert - Subaqueous 
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COMPOUND-LOOP CONTROL 


By residual analysis and information feedback, Wallace & Tiernan Compound-loop 
Control adjusts chlorinator feed rates to changing water flows and chlorine demands. You can 
add W&T Remote Residual Recording and Controlling Components throughout your water 
system and centralize control at any desired location. You select the desired residual on a cen- 
tral panel and the Compound-loop System maintains that residual faithfully. 

Remote recording by W&T gives you duplicate residual records and minute-to-minute 
information where it helps guide operation. Remote controlling by W&T lets you adjust a 
chlorinator miles away. And W&T Remote Components adapt to almost any system, any type 
of control. 

With remote residual recording and controlling by Wallace & Tiernan you centralize con- 


trol...save time and operating expense...extend the advantages of the Compound-loop method. 


For more information, write Dept. S-142.78 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 





























